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11 h ADAMTs- 1 ^ -g-tL^n- Ki-^iifsT-. mmm.mio. 

t: h ADAMTS - 1 ^ > ^<ii^ n<^^^^m';d'mil-(^ 

h ADAMTS- 1 ^S' ^-^N-i^K. -^tt^ 3 - K1-;|>itfE^^ Mm 

•v-tzT^ AD AMT S (A .disintegrin _a.nd metallo 
proteinase with _Lhrombo^pondin motif 

-t^XADAMTS- 1 ^ -7 h ij y ^'X^ ^ n-/nxT--lf > 

. T-'-TX-f^-ri^^-'J^K^^^. RV'3m(Dh^y ^° > > K ^ > ^^-f 
:^^^°^KT-^)^ [ J . Biol. C h e m. , 2 7 2 . 5 5 6 - 
562(1997)]o 
-r-^/XADAMT S- 1 ^ yy^i7n(7y^m^ti^m^ii^fziZ^mx-i)^:AK m 

X. {i\ ^ T-* 7« ^ ^ -r ^- >; > {± , -> 7. 7^ < > s . jm^trMHf^ffl 

«r^1-^ ^ >/N°^®(7)7 T 5 U-llJS-r^ [Semin. Hematol.,3. 
J^, 289-300 (1994) ]o 

ttz. mx.iI. -r h y :^ ^ ^ u-fuf-T-'if 'I' > r'-f X ^ >-t^^') 

_d.isintegrin ^nd m.etaIloproteinase)'7 
T ^ 'J --^mhtiXy^^^ [Nature, 3 7 7 . 652-656 (1995) 
;Nature Genet., 151-157 (1993) :Natur 
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e , 3 5 6 . 248-252 (1992) ]„ 

. Vr-T^ V > ( f e r t i 1 i n) , a:, tf r--7;i^T ti* ;i/:/n 7" ^ > (e 
pidermal apical protein). >'';T-:^f^>(cyri 
t e s t i n) . MDC (vXT-xf >^:^^<7)^\,^ ^ 9 u -zf u 7- T ~ '^m.v' ^ X 
^ ;metalloprotease-like. di 

sintegrin-like and cystein-rich prot 
e i n ) > ^ ;u h 'j > (m e 1 t r i n ) , M S 2 . RZ/^ ^-i^'T^ > (me 
t a r g i d i n ) ^mf^ Z t ij^X' [Nature, 3 7 7 . 6 5 2 -6 
56 ( 1995) ;Nature Genet. A. 151-157 (1993 
) ; N a t u r e , 3 5 6, 248-252 (1992) ;Biochem. J 
. . 2 8 6, 671-675 (1992) ;Dev. Growth. Diffe 
r . , 3_6 , 49-58 (1994) ;int. Immunol.,^, 585 
-591 (1990) :j. Biol. Che m. , 2 7 1 . 4593-459 
6 (1 9 9 6) ] o 

<7)$&^ [Nature, 3 5 6 . 248-252 (1992)] i)^^ . ^ )V V 
mmm^zm^-'LXx.-^^tCDm.^ [Nature, 3 7 7 . 6 5 2 -6 
5 6 ( 1 9 9 5)] i)^^^. ±tLX^m.W^tj:t'X^MLX^^hy['DC\t. \l 
h?L^<7)«iJi;#j<i^M^>yN'^g-e^^ [Na t u r e G e n e t . J., 1 
5 1 - 1 5 7 ( 1 9 9 3) ] o ^tz. MS 2 {i. t n -7 r - vCO 1 ocoMt 
LTiftv^TV^^ [Int. Immunol.,2., 585-591 (1990) 

hnyyt^T. *° > v > K ^ ^ > =$:>^i- ^ t^^5fe^^(7) A D A M "7 t 5 'J 
-7hi;'yi?;^^:J'n -r T -Hf K ^ yRZ>^T' ^ ^ y y- y V' ^ ^ y ^ 
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^^m^ii. h ADAMTs- 1 ^ y^^^^^m^'-r^^t^E^L 

■C, Be*n<7)-r '!7XADAMT S - 1 itfs^=-<7)i^^@£^ij^^ni§:tt LT^j^a'T'n- 
r^rfflv^-r. t h WMc DNA^ ^ »; -^-<b7°^-i>^^^ ^-rnf- v a 

>-&tzJ; »9 hi FADAMTS- imm^^MnLX^ tm^tztZ^. B6lJ<7)jt 
m^'S:m%-r^ZtliX-^^j::^-'ofZo tfz. gt^co^ -ir x A D AMT S - 1 itfS 

T'. hWflicDNAv-r-7'^'J-=^^iyti-^PCR^^^Mi-'&>l<!:{lcl: 
. «fa<50H h ADAMTS- lilfEi=-^mSfli-^^i:;{>^"-e^/>:o ^oLTtfibtL 

tzmii^^-kMMxm^'^-^. nhfifzm^^}^ h adamts- i ^ y^^^^'s. 
(D^m^'&^mtLtztzh^ 'm<^^zt\.z^ ifii<7)ii h adamts- i ^ 

7 -7- ^^iti-;z> (7) H#B8 '^;^ADAMTS-1 SfS^^<7)fi*/6^ lb li^ 

®,-r^>r<!:*^'T"§-r. ttz. t: h ADAMTS- 1 ^^/N-^'Kti-^^tL^^K^ 

Met Asp He Cys Arg He Arg Leu Arg Lys Lys Arg Phe Val Ser Ser 
Pro Arg Tyr Val Glu Thr Met Leu Val Ala Asp Gin Ser Met Ala Glu 
Phe His Gly Ser Gly Leu Lys His Tyr Leu Leu Thr Leu Phe Ser Val 
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Val Lys Gin Arg Asn Gin Arg Gly Ser Arg Asn Asn Gly Ser Phe Leu 
Ala He Lys Ala Ala Asp Gly Thr Tyr He Leu Asn Gly Asp Tyr Thr 
Leu Ser Thr Leu Glu Gin Asp He Met Tyr Lys Gly Val Val Leu Arg 
Tyr Ser Gly Ser Ser Ala Ala Leu Glu Arg He Arg Ser Phe Ser Pro 
Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 
Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 
Phe Asn Ala He Pro Thr Phe Ser Ala Trp Val He Glu Glu Trp Gly 
Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 
Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Val 
Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 
Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 
Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 
His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe He Asp Phe 
Cys Thr Leu Thr Gin Cys Ser ' 

'J > K^-r 'BiXIVuyif.T.if^yvy K^^ y^^-t^^h^mw^i-th^y 
^fz^ *l§0^{i. mfie^^'^-m: J)ff^K$E^$tL/j>r 

t fz. -^mm. ( 1 ) mmmtmm^ 1 <Dm^m'\'^^t> ^ tL;2> r 5 ^ ^ 
jww:s\\^'kts^y.'^^%}i^mm^m%^£'im.^. x(i (3) 

9 u -fu ^ ^ y ^ T ^ :^ 4 y y V ^ ^ y . :&lfhny .-KX ^i? y 
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^ o 

m^SiKlSt^J^g m £ ii\ ^u~i- ;utn;^S L<li^y ^n-i- )i^m^. ^ 

h ADAMTS- 1 9 >'^^°^^SOmRNAc7)Jt^^@fi^lJ^z;^@^fi<J^J^^@e^lJ^ 
^tr*°'; J5 ^ l^rt-?- K<h. Wm^P.h^^t^'^^. 11 h ADAMTS- 1 

ADAMT S- 1 9 >^'«^^e<7)mRNA<7)^^:^Vil3M-r'2.o 

tfz. -^^mt. H h AD AMT S - 1 ^ >/N°i'®. X{±-?-<7)mRNA^^^If 

h ADAMTS- 1 37 >/^°^^®t^^^fi^J^IJS:^Dt-^-i: 
C0T'§;l>^&^jg:tD^4t?M^ Xfili h ADAMTS - 1 ^ ^vn'^It g(7)m R N A<7)J^ 

IlKi. PCR-^ICJ; ^)^#ib^x/iF 1 a g. 1 DN Ailf>t<7)m^r^i!j<7)|*^^ 
I12{±, -^-^XADAMTS- litfST-^F lag. 1 D N ABfrM- ^ <7):tSIw]t4 
IHSJi, Flag. 1 DNA^;t<7) K-y h^N-f r-r-lf- V3 y*^^^^^ 
I2l4(i. R ACEiSfctci: t9t#ibtL7t:F 1 a g. 2 D N ASff>T-<7)1|^»3cK<7)^^ 
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mstis ^^m<Dh: h ADAMTS- 1 atisi^t-r-t/X ADAMT S - 1 itfe 
Bieti. 2^§|0^(7)li h ADAMTS - 1 itfS?-i: v-^ X AD AMT S - 1 itfS 

^^i:t7)^^nv- (114 8 i#B~m9 6 o^E(D^mnm) iTs^-tmmmx-^ 

I117(i. ^^^Ot h ADAMTS - 1 itfST-t -^7 X AD AMT S - 1 ilfS 
^^i:(7)*^nv- (119 6 1#B~^ 1 4 4 0 # i <7)J^*@fi^iJ) 

^ o 

!218{±. :^^m<D\^ h ADAMTS - 1 itfiT-t-^'^^^ AD AMT S - l&U 

m9li. h ADAMTS - 1 itfST- 1 X A D AMT S - 1 itfS 

i^i:<7)*^nv- (^1 9 2 l#i~||2 1 8 4 Hi <7)J^*Se^iJ) ^^-TSiB^Il 
tJ'fb ■?> o 

HI 0(i> :^mM<7)\:i h ADAMTS - 1 ^J' AD AMT S - 

HI 1 (i, ^l&^(7)t: h AD AMT S-1 ^>/s°i^Si:-7't7XADAMTS- 
1 ^ >/N°^'®i:c7).i.^n v- (^2 4 1 #i~^5 1 0#@c7)T 5 y^SS^iJ) =^ 

HI 2 Ji. :^|&^<7)t: h AD AMT S - 1 ^vN'i^' W t ^ A D AMT S - 
1 >/N°i^®t<7)*-^n V- (^5 1 1§S~I|7 2 7#@WT 5 ymse^iJ) ^ 

01 3{±> PCR-am: h ADAMTS - 1 otiS^^ 

<7)^^:Rco c DN A(7)m^^^l|j<7)^^^^-riI®"r"*-i>o 
E114(i. :^^m<7)yy x^ K p G/A D AMT S - 1 (^Itit^l^^a^Jtc^i- 

HI 5{i, 7°7X^ FpG/^ADAMTS- 1 Hi ^ ^m^^^tifzmm^m 

BNSDOCID: <WO 9855643A1J_> 
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mi 6{i> GST- 11 hADAMTs- im^^ y^-<i^ n(Dmnm)}(D^^^: 

H 1 7 {±. G S h ADAMT S - 1 > ^(D-r ^ ^mmW-Mt^ 

:^^miZX^ \L h ADAMT S- 1 ^ >^-i^Kli. T < 7^^^? 2 im^^h 

0 > mm<^un^^ i <r>m¥\x-^ib ^ r ? / mw.n-b^ h ^j: ^mM<^ ^ >. 

/^°^^K-e^fe^o ^%B>g<7)li h ADAMT S - 1 ^ H 1 0 1 2 

^i-i 9 N^i^T 5 ymnmx'^^;*^^-y7!)-h^kx.xm 1 2#g~||2 
3 0#g<7)T 5 yM5^&7{>^i^^;z,-7 }, i; >^;^^ ^ nyn-f-T--tf (WT> MM 
P^#-r;5>C:<!:^^'^b'S>) Kpt-O. m235#a~ll305§B6OT5 ^m^^ 

Ull32 2||B~^3 72#@, ^6 18#g~ll664#g. ;!5:U^m6 7 2# 
g~^7 2 7#gc7)T ^ 31@<7) h n ^4^';^.i^°> v> {\:Xr s T 
S P ^ > ^^-T'&o t /j. ^*ttT ^ ^ i?T-$)^ T;^ 
^'- ^S.y'''; i^' < L. C(7):i i:;6-t^, lihADAMTS 

T- 1 ffiH-f^ffl L T ^ ^ S tL;i> o 

y^Se^y^^tr^ ^/N-iJ'KO^i^fi^jlll^fiffijSreS:^^ (i':J«T^ hhadamts- 

2^^?WlC:fev>T, rii h ADAMT S- 1 ^ >'/^°^Me^:^#:J -?-OT 
l^mmUK 11 b ADAMT S - 1 ^ >'^N°i^®<7)T 5 y^K^iJ. -r^t>*>, i£ 

o-r. h AD AMT s - 1 m^^^-fh 9 y ^"^^ 'R^'^Mrf ^ o Btrifi<^ii 
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h AD AMT S - 1 y^^^W^Mi^t LT(±. t h AD AMT S - 1 ^ y^<^ 

</^o Btjia<7)n h ADAMT s - 1 ^ >/^•i5^®efc^#:^cii, niym<Dmm 

h ADAMTS- i?Stt^^-r;i>ifjt. d!);s,v^(±. ^>2>a:^^<7)-§is^-c^ 

5*^-^1^ h ADAMTS- 1 rSt4=J:Wi-^KM-^>^StL;5>o 
i/::. 2^H^«l»lcio</^T. h ADAMTS- lr&14J tti^ itiflLTOl-f^ 

m (i^J^r. TADAMT S 3^ ^/N-^J'KJ W.i<z^ttii>o ^ 

^m(DmM^ -^'i'X ADAMT S - 1 ^ >'/n°^' K(±^* ti^Sri/^o 

ADAMTS-1^ >yN°^®<7)-7 h >; ^ :^ ^ n-/nxT--tf -f XT^T 5 

# B <7) T 5 y ^SS^IJ) C Jti- -1. □ v - 5 0 % J'J.± * L < (i 9 5 

S/::x *B^*ffl»lli5V^T. fr-V ^t^^^'J > K> -Y >J tii^ l^hADA 
MT S - 1 ^ X^ >7^i?*'J > ^ y(7)T 5 /MSii^iJ {ir^j:t>h 

^ij) icit-r ^ n V -75? 5 0 %j^:j.± («f * l < 9 3 %\^x±.) x^^Ti ym. 

MIC, :^0^|ffl»lCi3V^T. r h o yjj^-xjif > v> K> >J i:{±> l^hADA 

< tii v^-r tt^- 1 M^fT) h n > .-Kx .-K > y > K ^ ^ ><7) T 5 y izn-r ^ 

(1) hADAMTS- 1 ^ >/N°i^®tCi=lt'5>N7feJS>i>-iblll §g<7) hn>.i^- 
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7 2 ^acoT 5 ymmW tl*ti-;5> v-;6?5 0 %J':il± (i?* L < {i 9 9 % 

(2) 11 hADAMTS-1 ^>/N°iJ'Wt::iJit^N«;6-6^2#S<7)hn>4^ 
X*"^ v> > (J^J.Tv hTS P-2 ^ ><h$5-^i-^^.?:^^'*^) cOT 

<y^ge?ij se?m<7)ee?ij#-^i <7)@e^ijtc:Btt'5>^6 1 s^u-me 

64#BcOT5y M^lJ) t;*ti-^ .-^^ n V 5 0 %J^JL± ($f ^ L < Ci 8 8 % 

(3) 11 hADAMTS- 1 ^ >y'^i^Wl<Zidli;hNM1^^^h^3^E(Dhu>7t-: 

5/^K5^iJ @fi?iJ^O@B?iJ§-^l <7)@£^ijUibnt^ll6 7 2#g~^7 

2 7#g<7)T 5 y^K^iJ) tc^ti-^5}s^nv-75?5 OroJ^JlJi (0tL<{i8 8% 

^^B^COAD AMT S ^ >/^°^:'®^;j3V^T{i. •rh'J-yi^y^.^^nynxT- 
-g-tL^'tLii.-^ < i: 1 ®J^±, l5]B#lc^:ti-^ ^-^-f^ KT'* -5,151*), ^K^-f 
<; ^ nyn-rT--b' > 1 T ^ 7.^ y^- V') y Y ^ y \ m. 

> K ^ > <7)ji|lj?T'@£fi ^ tL-C v^>& ^ i: ^ t < > V u y ^^7.^^y V y Y ^ ^ 
y^ 3m^tsm^\^^t. V) y ^ ^u-fuy-T-'^Y ^ ^ y. T-'-fT^-O 
T-^'; > ^1 <7)T S P Fp< ^2 S P :^r>'ii3 O 

TS P K> >C0jllimT-@eg$tLTV^^Ci;7j)?J; Uv^o 
^ ADAMT S ^ LTJi. 
( 1 ) h >; y i^x^ ^S' nyn7^T--tf K> -< y-AK ^ h ADAMT S- 1 
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( 2 ) HuISx ^T^i^i; > ^ y-fy^^ h h AD AMT S - 1 ^J' >yN°^g<7) 

( 3 ) file h n > .-^'x *° > V > K p< > (7)^^-^ < t 1 fflji^ H hADAMTS 
- 1 ^ >yN°^KcOT S P- 1 ^ >tl*t-r^T 5 y^Se^ijriJtt'S'-^^n V- 
9 %]ik±.Xi)hi)- ; t h ADAMT S - 1 iS' yj^^'g^cDT S P - 2 ^ > 

h AD AMT S - 1 ^ >/N-i!^g<7)T S P - 3 Kp« ^ yi^Zt^-T^T ^ /^K^ijUjo 

^^B^IC J; ^ AD AMT S ^J' ^^N'^^g^i? h n >4^X:i^°> v> -T > ^ 3 IS-a" 

(3-1) N^s^yi^iblll ^@C7) K o y.-J^'X.if > V > Kp« ^ ^/{(^ 11 h AD AM 
TS - 1 ^ y/N-iJ'giTjTS p- 1 Y^^ y\zn-^^T \ y^g£?ijHjolt-2.'-^^n 
v-*^'9 9%J':]L±-Cabt} ; 

(3-2) N*^;6^ibll2 ^g<7) b n ^.-Jfx.-Jf^ V > bhADAM 
T S - 1 ^ >'/\°i^K<7)T S P - 2 >tC^^-r>i>T < y^e£?Fijnjott>i)*^n 

8 %]^X±.Xh 0 ; LT. 

(3-3) N^-^:*^P?^3§B(7) h n >,i^X.-}f > V > HhADAM 
TS- 1 ^ >/N°i^®<7)TS P- 3 >lZi:^i-^T ^ 7 ^ge?ijUi3tt'g> 

v-/ii^~8 8%J':i±-C*;&C^>6?J: Lv^^ 

^is^y^^^n (#lC(i. t:hADAMTS-l) . Xti li h A D AMT S - 1 
^ >/N-i?gefc'^#^n- Ml^ti. ADAMT S rJ' 
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2 <7)@e^iJ : 

ATG GAT ATC TGC AGA ATT CGG CTT AGG AAG AAG CGA TTT GTG TCC AGO 
CCC CGT TAT GTG GAA AGO ATG CTT GTG GCA GAG CAG TCG ATG GCA GAA 
TTC CAC GGC AGT GGT CTA AAG CAT TAC CTT CTC ACG TTG TTT TCG GTG 
GCA GCC AGA TTG TAC AAA CAC CCC AGC ATT CGT AAT TCA GTT AGC CTG 
GTG GTG GTG AAG ATC TTG GTC ATC CAC GAT GAA CAG AAG GGG CCG GAA 
GTG ACC TCC AAT GCT GCC CTC ACT CTG CGG AAC TTT TGC AAC TGG CAG 
AAG CAG CAC AAC CCA CCC AGT GAC CGG GAT GCA GAG CAC TAT GAC ACA 
GCA ATT CTT TTC ACC AGA CAG GAC TTG TGT GGG TCC CAG ACA TGT GAT 
ACT CTT GGG ATG GCT GAT GTT GGA ACT GTG TGT GAT CCG AGC AGA AGC 
TGC TCC GTC ATA GAA GAT GAT GGT TTA CAA GCT GCC TTC ACC ACA GCC 
CAT GAA TTA GGC CAC GTG TTT AAC ATG CCA CAT GAT GAT GCA AAG CAG 
TGT GCC AGC CTT AAT GGT GTG AAC CAG GAT TCC CAC ATG ATG GCG TCA 
ATG CTT TCC AAC CTG GAC CAC AGC CAG CCT TGG TCT CCT TGC AGT GCC 
TAC ATG ATT ACA TCA TTT CTG GAT AAT GGT CAT GGG GAA TGT TTG ATG 
GAC AAG CCT CAG AAT CCC ATA CAG CTC CCA GGC GAT CTC CCT GGC ACC 
TTG TAC GAT GCC AAC CGG CAG TGC CAG TTT ACA TTT GGG GAG GAC TCC 
AAA CAC TGC CCC GAT GCA GCC AGC ACA TGT AGC ACC TTG TGG TGT ACC 
GGC ACC TCT GGT GGG GTG CTG GTG TGT CAA ACC AAA CAC TTC CCG TGG 
GCG GAT GGC ACC AGC TGT GGA GAA GGG AAA TGG TGT ATC AAC GGC AAG 
TGT GTG AAC AAA ACC GAC AGG AAG CAT TTT GAT ACG CCT TTT CAT GGA 
AGC TGG GGA CCA TGG GGA CCG TGG GGA GAC TGT TCG AGA ACG TGC GGT 
GGA GGA GTC CAG TAC ACG ATG AGG GAA TGT GAC AAC CCA GTC CCA AAG 
AAT GGA GGG AAG TAC TGT GAA GGC AAA CGA GTG CGC TAC AGA TCC TGT 
AAC CTT GAG GAC TGT CCA GAC AAT AAT GGA AAA ACC TTT AGA GAG GAA 
CAA TGT GAA GCA CAC AAC GAG TTT TCA AAA GCT TCC TTT GGG AGT GGG 
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i-^j:t>ib. -v^y?. ADAMT S - 1 itfEi^OJ^^K^iJ ^#BS L Til^ 'S^^ttP 



BNSDOCID: <WO_9855643A1_l_> 



wo 98/55643 



14 



PCT/JP98/02449 



9 



^■:^v^-7-<7)mmizmcx. adamts - liifSi^cT^i^K^ij^^^i-^ 

L, ^v^T. RACE'^ (R.a p i d _a.m p lification of c_ 
DNA ^nds)-&[Proc Nat I. Acad. Sci. USA, _a_5. 
. 8998-9002 ( 1 9 8 8 ) ] J; ^ OgIS^i^*@5^iJ^]^# ^ 

•^~(Di§,m&n^%n\-r^mAz^ i^hADAMTs-i mii=^(D^&mw^^ 

T'*o/j<7)T% -^-^XADAMTS- im=^=^t H h A D AMT S - 1 itfs^^- 1 

^f^T. -r^:b*>, a-^J: <f>fg:v^T-- 'J >i^*7aj^-CP C Rvi=^ll]!tet-'2>- 
tCiO. a6^<l:-t^DNAiff>T-^tf 'l»C:<h7j^'-e#/<:o m^Ltz\L hADAMTS 

^l&^lw .toTlihADAMTS-l jtfei^c7)j^ftge^ij7j?ft?B^ $ tL/^co-C. P 
tt^-7°n-rt7)^ttic, :l(DVl h ADAMTS- litfET-<7)i^S@£?ij^fiJffli-^ 

ttLfw^n-^^fflv%-c, y^-i^/N-rrv y>f -fe'-v 3 ym\iZ^ V) \^ v^m.c 

3NSDOCID: <WO 9855643A1_I_> 
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DN ^ V —A-h^^(D\i hADAMTS- 1 ilfST" =^ TO L i 9 tU.^ 

AMTS- 1 ^ >'^^°^!'®<7)mRNA^¥f#^^To/::hC^. t<7)^^m-^^^^ni,^'p 
y^i. c DNA9-f -Tv ';-=^f«LT<j. ^(D^^y''7')-^iz^tti^}^ h 
A D AMT S - 1 mix:^(D n kf -iSc^j,?^ $^'^^Z{i.-fj:\.^fz»bX0) ^fz^t ^Sl^. L 

rv^^o \^ h AD AMTS - imi^i-(Di^mEm^mzmfLfz-^xj~y^i^m 

^^K^vy^^ K^^-^M-r^^ t7!>^^-e§>So -f^fflf '&^<l:c7)-e^;5)'^^:5'-(i 
^^mWzjZ^\ZX^:^m^-t^Z t-^^X^^ Ztlh(D<c:^^^ 9 -c7)DNAc7) 

nx-n'^^Wi^v^x^ho 

WM±'^(Dmi.t L-C{±, 15iJx.(i\ XL1-Blue> HBl 

01. JM109. DHSa. AG-K K12^294 (ATCC31446 
) , B, j:1776 (ATCC31537) , C600.^L<{±W3110 ( 
ynhhn-7'f-yi^;ATCC27375) ^^tf ^ C <!: § ^ 
o ^-^^y :^m<r>mW feM) , flil*I#Bim [^Jx.{f\ ^-^X^^^ 

X^^L < {±S® (Serratia marcescens)!^]. Xtiv^ 



wo 98/55643 



16 



PCT/JP98/02449 



i^mnm. ^ ®^j^cr^$&tC'j)i>^^:ii^@e?ij • a t g ^it^Lfzmm.y 

UC19. pBR322.Z{±pBR32 7 1^:6^^ < ffl fLTV^ 

Yir — ^ (ADH) . GALlOx S-^x.-^iJ'-'J-blx— — -t\ ^~ 
— tf'iii-^flJffl-r^Ct^i-'-e^^o -7-i3-mii=f't\^X\t. t rp lilfST-^ 

T-7'J:^5 K'J^f;i.l^Mm (C O S - 7 Z(iC O S - 1 ^) . -7^ 

9~^^m^. \^vm±i^mm. tih^&^awMm. mwm. nh-t 
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s V4 om-fo'^-'^'-. s V4 omm-f^^-^-. ^-i v ^ifu^ ^ )V7s 

mmmii^j^.tLXli^ Tt-V -^-r SV40. n-'T'^^ ( 

BPV) . T^mtiU]^^^ ^ }\^^ (VSV) , Xlt^iXh(Dmmi^^^ 

. ^-:t-7^ ->>»t4itfET-, ^ h M^^-fe- Mtttvt: Ko^Mtc^* (DH 

^Amm(Dm^tLxu^ mx.ii. BmN4m> s f 9m, s f 2 im 

. ZtiT richoplusiani <7)i^[3m*[BBa^=^fflv^^ ^ i::6^'T-^ ;E)-o * 

, ^PX DN A i: gl3tJ3t^^i^^SL■J^^ii^7'i h 7 > X 7 r iS' - ^: 

flatw#tj^^^-,i-C^T^ - <i:/ii^'T*ii;5)o ^ ^ )^:^'D'N AtLXli. mx.l£. Bom 
byx mori nuclear polyhedrosis viruSx 
XiiAutographica californica multiple 
nuclear polyhedrosis virus^^rfflv-'^di: -^^X § 

a^-^-<DTWL{^EmMiT^^^m.^&ts-:Ltij^X^^o tfz. h^y^^r- 

^ -ii±mmxms.wiiim^fz:^K m^mm^xmmii'c^^j:\^^o ^iJt^x 
. ±mmx±mzmm:Lx:^-hmAmm^i^j^'o^m.^-t^z.tm'i-tL^^. - 

(DM^m^i^'S:Wim.ir^Zt:^^X^^^ DN A<7)^A:^^£i: LTfi. 
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-i^y^^^^) . (2) \^ h AD AMT s- 1 ^ yy^i:7^^^i^^ (3) 

ADAMT S ^ >'/^°^^®^^tPo :$:^B^<0^^«t»l^i5V^T{i. 
/^t LT. >^^°^gT'^fe^-r'>>?.ADAMT S- 1 ^ v^<2> 

^>-e§-5>o :$:^H.gicJ;>i>|S^^^!|^H;fev^T^3c|jfiK53-i: LTl^ffli-^ <h <7)-t:' 
^-a-tr^ t h AD AMT S - 1 ^ V/n'^^K) . thADAM 
T S - 1 ^ y^^^n^^i^. XfiADAMT S ^ >'^^°^'M^. -€-tLm?ST% 3H± 

znh(Dmamii. m^\£. ^f7^>. t;w^*:^M':J- h >; -t^A. 3-> 

] . X-r-7 U >®?-7^*;^>"t7 A, yi-°^) ^-f^-r^* 

j^^j. ^BfStt^j. mnnk mm^i&mM. ^m.M. ^^m. m^m. m^. m 
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^ ymm^lir^ts^ yy<^n t: h AD AMT S - 1 ^ . ^ 

hADAMTS- 1 ^ Z{iAD AMT S ^ >^^°^5'K<7)'^til^c. M 

^nuPl^^tL^ ^jfT^T-ti'Srv^TS^ S£?iJ^(7)@£^iJ#-t 

S-i^>yN-^g) ^ h ADAMTS- 1 XtiADAMT 
S rS'.^^-?^®^, 0. 0 0 0 1 ~ 9 9fis%, ft?* L < {±0. 0 1 ~ 8 0 fiM% 
, ct f9ft?* L < fi 0. 0 1 - 5 Ofi*%<7)l-C^^i-^^ i:^^~T'^^o 

h ADAMT S- 1 ^' > h AD AMT S - 1 ^ K^i^^. X 

{±ADAMT S ^ ^/N'^'Kit L-caMAl ^^O. 0001/!/g/kg~ 
1 0, 0 0 0 g/k g, ft?t L < tiO. 001yug/kg~l, 0 00 fig/ 
kg. i L< iiO. 0 1 g/k g~ 1 0 0 g/k g@j£^. 1S1~ 

.9855643A1_I_> 
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ADAMTS- 1 ^:^/N°^K) , \^ h AD AMT S - 1 >^<i7 n^^i^. Xli 

AD AMT s ^ y^-^^n^. '^^(^'^^u\mmnt^\zm.^^^^n^m.m^unm^ 

^ts^>^<^n (iTftCii. 11 h ADAMT S - 1 rJ' ^/N°^K) , HhADAMT 
S - 1 ^ XfiADAMT S ^ KS^*:^:^p°pv&^J i: LX 

^-g-tf ^ h ADAMT S - 1 ^ . 11 h ADAM 

T S - 1 ^ ^^N-iJ'Kefc'^^, XliADAMT S ^ >^-^i^^^-^mir^(DX\ Mx. 

itM/^iSE-f'S C t-^^^hKX^^^(7)X\ :2|s:^B^60H h AD AMT S - 1 

i^Wii^ #Mi^ii!M«. m^if. ^j^-r^mm^^. ^m. mM.. mmm 
. mm.. m.Am&mM^^mw (ards) . ^n~ym. mm^±±m^. mata.^ 

> ZtiW^^i:'] m^m\z:^tiiX^htn^hith, tfz. :$:^^(7)t: h AD A 

MTs-1 ^ ^/N-i^wi^tix 5ia.y\^^mRz/&mt^^M{i'^^^^i'!^m-^^^^<r>x 

. m^i£. Ktt#JfiliEC7)?6^HPt^c!l-e^-5,o t;'^, ^^B^<7)t: h ad AMT S - 
1 ^ y^<^W^ZlilSSL4^U^^m<i'^^'^^i'!^m:^^^^^t:^-h. ^^m(7:>^ HAD 
AMTS-liJ'^^N"^ K^mifiLl^^^ffl ^^-th^Lt $ tt. -e^ij X. Ji\ >L^ISfl! 

AD AMT S - 1 ^ >^^yn\z\t^^AZ^smmL^±.n^^^i'^mi3^^Z>:Lti)- 

^^^Mm'!0''AX^:b ^'^mW (LPS; ^Jx.ti\ l 0 gZ-^Hzx) 
'>X^C^S■^-r^ ■7'^XADAMTS- 1 jtf5T-c7)%?a^^ 'L>KZlt/WKt;iy 
v^TMI^'^^tl.^ [J. Biol. Chem. , 2 7 2 . 556-562 (19 
9 7) ] :Lti}-h. ^-^^^ADAMTS- 1 iSc^filJ^S-tti^j^Bt 

m^^£. Kh + v>v3 -y^) ic, 'L-w^rf^m^znx^xmmmz (pr 

0 t e c t i V e) i^lttg LTV^>1, nlt6ti^s^^„ 



wo 98/55643 



21 



PCT/JP98/02449 



^©JHT-t LT^ibtLTia ») [J. Cell. Biol., 111 . 7 6 5-7 
7 2 ( 1 9 9 0) ] . T S PilteT-^SAL/j^ffi«t;i3V^T. MJIScoiim • 
m^i:nmir;h:it-^<oSm-^'^^t(DWi'^ [Cancer. Res. , 6 
504-6511 (1994)] -^^^j: ^tiX\^^^ :i t-^-h . ^ b ADAMTS- 
l iS' g ^> . mmim^^^mn^mmmirmirmm^'^^o ttz. tsp 

^T-V >7"i7'J >'{i#'ftl!itt3^)ra^-r'l> [B i o c h e m. 

Biophy. Res. Co mmu n. , 2 1 3 . 1017-1025 (199 
5 ) ] ^-h. k: h A D AMT S - 1 ^ ^/n" ^ W<^#M^^ ^(Ditm^^'WmBi^ 

^n^^ts^ yy^^M (#IC{±, H h ADAMTS- 1 ^'>^^°^I'W) ^ HhAD 
AMT S - 1 ^ y^^^n^^i^-. XtiADAMT S ^^n"^^ Ki:^f^6<Jt-JS:l^:«-r 
^:^) . ^tih(D^n.i$.<7)yy^'^yV im^l^. Fab. Fab 
' , F (a b' ) 2 > 32.{iF v^] . Xti|)LlflL?f 'S: 1 tL^o ^^m<D^^ 
RjS'ffiJt^gfi, h ADAMT S - 1 ^ ^^N-i^Ktijf^fi^jiiRJS-r^co-C. 

ADAMT s - i ^ yy^^W(o^iSi^&^^myj'A(r>^Mt LT^ffl-e^^o 

T v^^N'> K. X{i-?-<7)#1ffi!^> ^iJx.lir, H u n t e r ' s TiterMax 
TM (7^r3-> ;Cat. No. YT 001-00, ^M, 0^) I'Ubvft-^ LT 

, ^-yh. "^-^f^". . #H{i-7H7X (fajx-tf. BALE/ 

c-T-^x) (7)jST. m^rt. «^Mi*i> x(±&rt^<7)v/^-rtL:*^i^^^-^-r^ 
(^ni^s) o JiJ.f^. 2 ~4iirBi(^PHiii-r'TO<7)M{^^^fv^ ^la^^-r^o ft 
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fmmmit<2:m<7>mmw. «?ax.ii\ psxes-Ags (xes) [Natur 

e, 2_5_6, 495-497 (1975)]. P3X63-Ag8Ul (P3U 
1) [Current Topics in Microbiology an 
d I mm u n o 1 o g y , _8_L, 1-7 (1978) P3X63Ag8. 
6 5 3 (ATCCSit^-^ : CRL- 1 5 8 0) ^ t^^^Sffli"^ i <h # 

ods in Enzymology, 7 3 . 3-47 (1981) ] C 
rn7^^>A^L<(i-7'n7-.f>G ^^-^I^MmS^^ L < m%-^ ^ A 

yjmi<zxv)mwk-t:hzt:^<x^;ho irf^^i^. im^^ts^m±^7^^mm(Dy 

Hunter' s Ti terMax"^"^ (7-:hnv;Cat. No. YT 
0 0 1 -0 0, MM, B^) irfUkxg-g-L-C. Pi?Lt!j!^. # Ji -y- 

^'m(D&T. mMi*]. z{±^^i*i^t-<7)v^-r:h-;&-ujs-^i-;s> (^jgm^^^) o mm 
f^^kizm$im^(r>mmMXii'LM:^-i^ikm^w.y^Lxm.m^^mT y ^~ a 

^^-i-f\^^i^i:'^m~x^^>y-<^nid'mmmizX':>xmitL. i^v^x. ^> 
^^^•^(D^m • mm<7)nmz'^^xn^^ z. ti)^x% 

^^^m^Mm^X^^LP S^j:t'iZX oil hADAMTS-l ^>/n°^®<7) 
^^*^':n:ji$tt^Cl ii b AD AMT S - 1 ^5^ 

(7)i^n^iiiyj'{^i<zio\.^x^mitm(7)Bm-^-iy-iimm-t^ztT!}^x^^o -r^j: 
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:2|s5l^t^i3V^Tfflv^;g) c: <!:<7)T'^ ^^1^1^*4^ LTJi. H h ADAMTS- 1 
^m^m-^izisif^ V: h AD AMT S - 1 ^ S05}-^ffXfI-C{i. iTft 

miz, mm(Dm^u.n^. ^ hADAMTs- 1 ^ y^^i^ntft.^^mizKf^^ 
(D^^^^KiiL'n.mwtmm^'t^o coi^tz. ^> t^iti^^rtt^i^ h adam 

^) LMt^M*4l*lt;t: h AD AMT S - 1 ^/N'^^^i-^^^-t-S i:, -C-cT^th 
ADAMT S- 1 ^ ^^-J^StltilBcT^^^RCDtiil^Sii^^'^-^LT, h ADA 
MT S- 1 ^ y^'^^ntft.^KJBi±^Wt<Dlt^^^i)K lihADAMTS-1^ 

Wth-t^Zti)^X^^<DX. m^i^<^^&^m-^^hmt^W.Wm^^(^^ h ADA 

^m^tLxm.m.w}^xiimm^m^\ 'MMXi^-mximmmi^mzxy). m.m. 

X{±»4'<7)1^ h ADAMTS- 1 ^ > ^^m^-f ^ Z t i^-^n^X^^o 

t h AD AMT S- 1 ^ y^-^^^t^m^^izKfiL^-t^^tcDX^^^fkKJZ^ 
^.mntLXli^ m^il. tJtH b ADAMTS- 1 ^>/^°^^W^/LifiL?t. fctlihA 
DAMT S - 1 ^ i7 u~ir)vm^. < {it/tl^ h ADAMT S - 

1 9 y ^ ^ u -± )vi[jm. '5L\t:Lfih(Di}iWy y ^ ^ y vmii^m^fh 

iiho z.fih\tm^xi>^ tfzm.^^i^'txw^mzm^^^^tiiX^ho wit^ix 

i$.yy^'^ y MC(±, ^iJx.{i\ Fab. Fab' > F (ab' ) ^ . XiiF 
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hADAMTs-1 ^ >y-<^n<7)^^m^^m:fjmx-ii. 

n h ADAMTS - 1 ^ y^i^Kt^^m^i,zKJ:E^i-;Bzt(DX'^^ft^K 

JZ^'ti'^ntimm^-^. t hADAMTS-l 

t h AD AMT S - 1 ^ ZtH^X^^o 

i^±i>zuw^itfj:i)^ofzmmmt(r)m^^f^m-r^o m i KfZ^RXfm 2 RttJii^ 

n-;/ b'?£36-'^f^tt^ J: ^ tc^oT§/c7&^ h ADAMTS- 1 

^tih(Dm^mzii\^^xm^-^m.m^. (otjiwmmm i.zx^xmm.-t^z 
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w^mi^mitLTtmtLxit. m^it. ''^i. ^h. '^c. x(i^^s 

y < [Nature. 1 9 4 . 495-496, (1962)].i^3'> 

[Journal of Histochemistry and Cy 
tochemistry, 2 2 . 1084-1091, (1974)]. Xfi-^ 
l^-^ 5 [Journal of Biochemistry, 7 9 . 2 3 3 
-2 3 6. ( 1 9 7 6) ] ^:if=^fflv^-S^ t*?-e|i^o 
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, im m^i£. T-y-fe^^U-h) ±t;El^$tifj^UjLli h ADAMTS- 
1 ^ >^'^i^Min,^l,Z^^U.n^lJUx.. \^ h AD AMT S - 1 ^ yj^^%h^\L Y 
ADAMTS- 1 ^ y ^-^-^ 'mmt^^^^^^X^'^^-k^^'^^. ^(D'i^^W 

\z:m%^^mM mut^)\^'^^'yv-^) ^^'^$-^7t^2iA:i^ h adamts 

hADAMTS- 1 ^y^^^%-^2^m ^-S-a-^^^^fiK^-lt^o '\^h^tz 

r^ijjL^-ii hADAMTs-i 9y^^'7%-%2\%m is^^^tc, mzwm. 
imK^m'^-t^z.t^z^ «)m)id<7) r^ifjL'ft:-^ hadamts- i ^y^^^ 

h ADAMT S- 1 9 ^^-^i^^K^-g-trHi^-^ifltCMLT^*!)^ 
SfeLTio§. H h ADAMTS - 1 ^ K iiiS^tJ^XJi^^^^Jt i: <7)r^#^ 

II?^fflia<!: LTf^^LTiS < o -^-LT. *^»(7)H h AD AMT S - 1 ^/n'^^ 
K ^ ^ tf rntrn^- 1' o V ^ T # 1^ ni^^jt Z ti ^ 1l2» ffll^ ^ r {i 46 . 

^^^f^C^^^Oti hADAMTS- 1 9 y.>^^%(r>W^\Wm.-t^Z.'Li)^-r:%:^^ 

mm(D\:: h ADAMTS - 1 ^ >^N°i5^ K^g#:±Hia^^-ii:, m^^Xin.^^ h A 
DAMTS- 1 ^>VN°^®J/L# (l^jcfit#:) ^ip£. h A D AMT S - 1 ^ > 

^^^mz2^k^jL^i:lt^^^^^ rt h ADAMTS - 1 yy^^^^- I >X^X^- 

0 rn h ADAMTS - 1 ^y^^^n- l>Xtjii^-2>X^jLm ^^fttc^^i"^ 
ra^^t^^^iS-tt^rrfJ^-r^o ±ie<7)-iS<7)^^^^gt^»<7)ii h ADAMTS 

- 1 ^ y^^^n^^ismmmmi^zmLx'^ubmmLm^^ t h adamts- 

1 ^y^-^^ntiiSLytmy.iimit^ikj^t(7)m^^^mmm^t LT{«LTi5<o 
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LT. *^»<7)I^ h AD AMT S - 1 > ^-^i^ ^^^ts^^U.m^'=>^'r'i^hti 
^tS^*4^An£. \^ hADAMTS- 1 ^ >^<^ntin.^ h ADAMTS- 1 

m mx.i£. x-mm^ titim 2 h AD AMTs- 1 y y^-^^miLi^ 
^m^. mm^^mzm2^n,i^^:'^iz^^^^^ rm ts^f^^-t k adamts 

DAMTs-i ^>/N°i^K-^2jjL^j ^^^i$-cDtmmm^ mx.i£\ y-tm 

m^\±) iiM^-t^o ±i£<7)-ii<7)^t{^=^gE^-Di(7)t: h AD AMT S - 1 ^ 

^^^^mi-^mmmmizmLx=^it>^mLxio^. \l h adamt s- i ^ > 

\L hADAMTS-1 iS' >/N°^K=S:^«^K*4-t;ov^Tt#fbtt/jm^rSt4^ 
1imffl#^t^ab-C(±«:). IS^ttl^$^4^<7)ki h ADAMT S- 1 ^S' ^yN'iJ'ScT^l^vIiJ^ 

, s# f^®^«) t^^m^t ^mm^^x^mmm<7yy^ h AD AM 

T S - 1 ^ ^^^•i^g^^m^I^^H^^:±^c@^$■^. l^u^TtlLli h AD AMT S - 1 ^ 
y^<i^ntn.i^ {l>Xin.m ^m^X}^hADAMTS-l^y^'^^ntimjL^ 

. '251) ^^^^-ti-z^SL 1 :;^*;L#feLfr ( 2 i:m^xmm^^^mz 2 >k 

mi^^^^^^. [^hADAMTS-l^y^-^^m-l>Xmi$--2mXi^} B 
^^^±^^■^^0 ^LT. nhfifz [\i h ADAMTS- 1 I >X 

-iio^^-f^^gt^itTjii h ADAMTS - 1 ^ yz-^i^ni^ts-mmmmi^mLx 

f-ibmrnVXid^. V. h ADAMTS - 1 ^ g tSjcltB^fS'tti: <7)M#=S:M 
mffl^i-lt L-Cf^^LTi5 <o ^LT. *^»<7) VI h ADAMTS- 1 ^ 
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<7)\^ hAD AMTS- 1 ^ >^^°^^K(7)S^r|lJ^-r'2>>l <h;()«t:^§ -2>o 

mkm^^^ziilf^ \i h ADAMT S - 1 >/N-^^KcOmRNA<7)^;^-eii. 
«^K*4h. H hADAMTS - 1 ^ >^'^^mmRl^A(DiKmnmi.zmmm^j:^ 
mmmir-^t^yi-'') % ^ U^-f- Yt^KJZ''^'t. i^^-r^ \± h ADAMTS- 1 ^ 

hZ.t\,ZX. M hADAMTS- 1 ^ M^OmR N A ^^^tJT-t-S <h:6«T' 

^ o 

±Myt'') 7.^ Uir^Yii^ il^;^ tL/^itfSi^ (DNA) 76-<b$S5^$tL;^cmR N 
A(7)-f|St>l=SM6^^X{i^Kfi<Jlc;j=@^6*j:ire£^J^#;^^, ^ifi^itf5^>6^'b$£¥$ 
m R N A t (7) Pal - mm ^ ffM-r ^ o OHfiU m R N A i: ^ ^ ff^^ 

A|*I<7)^^(^fIit<D|gfflr-tMl5^-e*oT iv^o ^ U:^-?^ K:^T-(i, t h 

ADAMT S - 1 ®itfE^^tC# MW'i m R N A%i|(7)iii^^ittthi->S D 

NA-^n-^'h LTfflv^;g,:i^^?-^.^^^ 1-^:bib> ^IfitJ-f^ab h ADAMT 
S - 1 3^ >^^°i^K^7)mRNAtI#m6U^;#«L> ^i^v n ^ r U K^ffMi-^w 
i: m; ^) . iBflai*10h h ADAMT S - 1 ^ ^ 'M.'^^M'^^^l^^^^'^ ^ ^ 

*%H^-efflv^^ci i:(7)-c^ Kti. iis^jn h adamt s - i 

{i". ^^(T^DNA-g-^^e, PCR^ffi. XtiitfSi^^ n-^^^l^^^fflv^Tp 

hliia^. 4^x.i^n-^:t J^- hl^lrp^tLfc^K'J •f'^^ v J? 
K [Nucleic Acids Res.. ±_L, 9081-9093 
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, (1986) ;j. Am. Chem. Soc. , 1 0 6 . 6077-6079 

, (1 9 8 4)] mi)^mfhix:bo Mt^^ ia^<7)4^°'j y^^i^:^^ vm^xw(om^ 

tliolt^^t^Cct I9> mx.\t. 2* -0-^^)V')^:yL^V:^^Y [Nuc 1 e 
ic Acids Res., X_5 , 6131-6148, (1987)] 3l(i 
^I-^RN A-DNA*g1JJt'^tr^^^p< ^ K [FEES Lett 

. , 2 1 5 . 327-330, (1987)] mi>i^mir h Z. ti)^X- ^ ^ ^ 

^*!)^ v^7i>^>&fl!SO tc7)tr^) ct v^o in v i t r o X(i i n vivo-Ci 

^/i^T't. SiClttil^fiTC^h >^A-7°^ -f-r-yj [A n a 1 . B i o c h 

em. . 1 3 2 . 6-13, (1983)] ^m^^X^^ ? X^mm-T ^<^mTMX- 

XUyh\ 4 -y - 7 V o^yy-y (NBD) , i5'-7'J>> 7 

o 

^iJx.(±\ h AD AMT S - 1 3^ >/N°i5'®<7)c DNA^fflv^/^y — tf ^yo >y 
hM*fi; J:'?> hADAMTS- 1 ^ ®m R N Afl:<^iiJ^ti> J^TtT^J:^ 

Hi}f ^ - <!:7i-'-e§^o -rtai^^^ 'f£ift<7)#:«X{ia»^'^mRNA^fflai. # 
^iL. m^L/jmRNA^T?!7*n-7.r;i/-cm^r*:S!)L. - b n-t;wn-7.X(± 
:h^n>^ :^-7'^>C$E¥L/;:m. ^mi^ h ADAMTS- 1 ^ >/^'^^®c DN 
Ayn--/<!:Jg:tL:<^-iir^C tUJ: >:) , M h ADAMTS- 1 ^ ®m R N A 
fi^tlJJ^-r^o Is^ffli-^ t: h AD AMT S - 1 ^ >^n°^Mc DNA^n-yfi, 
\^ h ADAMT S- 1 ^ >/^°^^KmRNA^Iffl^i&1J^DNAT'* . 1 7:^^J':il 

^^m(r>^^^m<7^'i^m^m^t. ±ll^^i:L-C. lihADAMTS-l^> 
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TS-i^y^^^'S.t ^^^^ ^iRfD-r h:Lii(r>x-^^ ^^Km^^'S. t L t ti 
. m^kt. tJLli FADAMTS-l ^ >/N°i?Kta;jflLVt> h ADAMTS- 1 
^ > n^^^) ^ u-^ ^L<(ij5Lli hADAMTS-1 ^>'/^'^^®^ 

\Xir^y)\,z^ HhADAMTS-1^ >^N'i!'KmRNA(7):^^@B^iJtiffiM6^'S:i^* 

oT. ^^*^M*4-4'Hi3tt^ t: h AD AMT S - 1 ^ ^/n'^J^ K-€-tLg#:. Xtili h 
AD AMT S- 1 iS' ^^'?i^K<7)mRNA=^53'^L. 'e(7)^^^yi)>(b ^ 

^^.^IJ 1 : b h AD AMT S - 1 r. D N ACOmSH^^m^^gB^llCOyjg:^. 

P C Rv£fflc7)-/v-r-7- t LT. -^-^ X AD AMT S - 1 [J. B 

i o 1 . C h e m. , 2 7 2 . 556-562 (1997) ] Ui5lt^ 3 -fS^T) h 
□ >^X;t?>v> (TSP) K^^>coi*i, N5K5ra/6-<b 1 #BOT S P ^ > 
^(T^rX y ^ee^ij (ae^ija<50Se?iJ#^ 3 Oge^iJ : Arg Ihr Cys Cly Gly Gly Val 
Gin Tyr Thr) KZ^^B-f (@e?ij^<7)@£^ij#-^ 4 (OgS^iJ : AGAACCTGTG GT 

GGTGGAGT TCAATACACA) t-htahTi^K \\Xr . ■7*7-K-;^9^-r- (1) h 
^>i-^] -^-t/X ADAMT S- 1 ^ >/N°i^SOC*iS<7)T 5 Ki- 

fiij'iJt^^se^ij 5 oae^ij : cctcttaact gcactgtgtc agtgtgcaaa 

AG) ;6-'b=S:^DNA mT> -7- (l) t'^f^.-f^^ 

0. 5 //M-7:j- 7- K^T-r -7- (1) , 0. 5//M/'«y ^^■7°7'1''7- (1) 
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, 0- hT a d^'V ^^--^ {Ex T a q ^ 7 --fe' ; SM^, 

0^) . 4 dNTP, RXTP CRm^m [« : 1 0 mM h 'J ;^ 

-HCl (pH8. 3) , 5 0mM-KCl] (Ex T a q y y r ~ \ 
m., ^M, B^) "Sr-^ismmQ 9 /u i»MD N A <!: LT t h c D N A 9 

-ry^'j- (Marathon-Ready cDNA;Clontech L 
ab. I n c . , /^°^T>'^ h, iJ y ^ )V^Tm, ^M) 1 I ^tPx., mn<D 

x?i^ 9 4 r-c 3 0 m^mmL. r^- > ^xe^ 5 ovr- 3 0 m^^mL. 
DNA^^xfi^ 7 2vx-2^mnm-r^'^4 ^ 4 o-^f ^ ^^^umlz-jo 
#ibtLfjs:fD'iiK^^ib 5 i^ixf^mL, Tifti~7.r)\y ( 1 %) m^^sb^^iT 

o7^-:i: mi U^-t-i ^ II. 1. 2 Kbcom— t7)DNA/s> K^IS*:);^^o ?S 

0 ORfDf^SrSMt. 1. 2 Kb<7)DNAif>T- (J-XT. Flag. IDNA^Ifi^ 

>^t^^-r^) ^i&m}^.r:^^x2~7.r)\.:^^hmuL. pcr'^^2. i^i5'^- (i 

nvi trogen Corp. , -^^f'^J^^f, iJ y )\^^Tj'H, ^M) 

ir- h^-^y ^DNAi--^:^>-^- (D S Q 1 0 0 0 ; ^jtM^^Bff, ff.U, 
B^) Hi*). ^ ^--yVLfzF \ a g. 1 DNASffn-<7^i^*Se^fico-fB (3 
0 3 bp) ^r^i^L. -T't/;^. AD AMT S - 1 tw^^ LT:^^n v-=ft^^^i&L 
7^.:^^, 7 7. 4%0+ai^14>6^'ISi6<btt7^^o Flag. 1 D N AiffM-cOilJ^Jtl^ 

se^ij . v^(Dnm t m m^iim^b fbtt^-^r^xADAMTs-i itiSi^^T^gis^^ 

l^^@e^iJ^112 U^-To 112 t;i5V^T. r:J(i>Flag. IDNAifn-tT 
•>7.ADAMTS- \mii=f-t<7^mx^ tmir^^&i)^~'^'th^}i^^t>iro 
SglC. 7 >^*A:/^-r A KDN A-^^'; h (Boehringer 

manmheim GmbH, Y ^ y) ^Wi^^X^^R'X:'7^)V\^fz'7y T.K'D 
AMTS- 1 c DNA;6^ huKF 1 a g. 1 DN A®f^^I^^-f 7 '; ^^'Xi";?,^ 
K-;/ -7*1; ^^'•b*- V 3 >vi [B i o c h e m i s t r y, J_6., 4 

743-4749 (1977) ] tcJ: 0«l^,L/io IS:^^I13U^i-o 3> hn 
-;i'-C'^'2> p C R'^'^2 . l^i^^-tcii, 3 2 p^,^^;n^7^,^^;^y^]-)^j^T S 
- 1 c DNA;*Vn^ L^/&-o/::(7)tcitLT, r^; A D AMT S - 1 



.9S55643A1_L> 
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c DNA;5.(^'F 1 a g. 1 DNAi/fH-tCti, ^ ^ P T-7-^;l- L/jt 't/ X A D AMT 
S - 1 c DNA>i>^V^^ r'J ^^XLAio 

1 a g. 1 DNABff^t^^'t hADAMTS- 1 <7)— g|5-e*^ ^ /i^^fiJH^ L/jo 

BuieFlag. 1 DNAI^n•^7)±^;S(7)DNAttlf>t^^#'2,/Ji6^w, ^^V^cD 
NAititig^-;> h (Marathon cDNA Amplification 
kit;Clontech Lab. Inc. , /N'nr^l' h , ij ^) y :)t )l'—T^ 
. ^m) ^fflv>r. RACE {^a p i d _amp iification of 
^DNA e_n d s) m^l^lkTcDl^izmmLfZo 

Flag. lDNAmn(Dikmmi>zm-t^^^y i^y^-f-r-tLX. Fla 
g. lDNAgff>T-<7)3' *'^fIit(7)jt^ft@e?iJtltaM0tJ'5:i^^Se^iJ (S£?iJ^cr)@£^iJ 

6 (Dmm : CCTCTTAACT GCACTGTGTC AGT) ^-h^j:^DNA {PIT. G S P - 
1 y^-r-^-iil^xi-^) Fl ag. 1 DNAiffn-<7:>5' 11<7)^*@e?ijH*Bffl 

etj'iJissE^ij (@e^ij^oie?ij#-^7cos£^ij : caggcccact cccaaaggaa gctt) T^i^h 

>fc^DNA (JiJ.T. G S P-2 h ^^b^-^^ L/Co 

-:5.o''AP 2 -fy^-^-^^fi^'ixi^mLtz. AP 1 y^^-7-(7)j^^se^ij{i, 

ccatcctaat acgactcact atagggc 

-^9<7)5£^|J: 

ACTCACTATA GGGCTCGAGC GGC 

t hWRc DNA^^^^';- (Marathon-Ready cDNA; 
Clontech Lab. Inc., ^•^UT)\^ V , ti y it ;u^T'>H, ^S) 
5//U APl-/7^-7-l^u GSP-iyv^-7- (10^ M) 
T a q*°'; > 7--t* (E X T a q V ^ 9 --^f) (0. S^-yV) I fx \ . 

a q p< 7 --t*45L#: (Taq Start AntibodylClon 
tech Lab. Inc., /N-nr;!^ ij T'J+|, Tltgj) 1 // U 
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1 Ofg?tJ^PCR/<-y ^T- [MfiS; : 1 0 OmMh 'J X-HC 1 (pH8. 3) 
, 5 0 OmM-KC 1 ] (C 1 o n t e c h Lab. I n c . , y h , 

^ )v=.Tn\, ^m) b fx i; :&.xfm^i\^z & fx x^m.^kL. pcrj^js^S: 

mkLtzo BUlfiP C R J^JSti, 9 4 r-e 3 0 t>FB^c7)X® 6 8 ^-C 4 ^PbI i: 
^^•^f 3 S-^t-Y ^;U*JSt/Co nhfifzK^^m.'k 1 OmM h V v'V-E 
DTA/N'-y 7r-(CIontech Lab. Inc., /N°nT;i/ h, 'J 7 

Mv^T. BUiS^fKfS AP2 7'7'1'-r-i;,l, GSP-2 7°^^-7- 
(10//M) 1 ;« U T a q ^ 7--lf (E X T a q 4^ 'J p< 7 --t") (0. 
5 -y Y) 1 ^ U tolT a q -i^" 'J ^ ^ --tfjr[# (Taq Start Ant 
ibody) l/uU 10 -fS^s^ PCR^'«y7T- (Clontech Lab 

. Inc. , /^uT)vy, ij y yi- )i'^Tm, ^m) 5 /u \ . Rvm^yi^s e fit 

t^^. 1114 U^i-ct ^ ^1. 2 KbO^— ODNA^O K=Sr^#^^o -^'^tC 
t^&oT, vlODNAIIfK- (J':XT. Flag. 2 D N AiffM" t^^i"^) ^pCR""" 
2. 1 ^-tli^o-j^^-^'L, F 1 a g. 2 DN A8ffn-<7)^i^*@e^iJ^^'^ 
^— 5 ^ ^-'Vv'— (Dye Terminator Cyc 

le Sequencing) v£(Perkin Elmer Japan, ffi 
B^) tlJ: «9f^^L/.:o 

Flag. 1 DNAKffn-Cov^T^>, ^ ^ - 5 ^ --^f ^ ^ ^l^v- 
^•i-^XCDye Terminator Cycle Sequencing 
)v£(Perkin Elmer Japan, M^, B Hi J} ^i^^SS^ij 
^f^SL, Flag. 1 DNAilfn-:S.C/F 1 a g. 2 D N AifK-c7)l^*@e?iJ 
^i-^^ttwJif). t: h ADAMT S- 1 c DNA(7)^^*@e?iJ=^?*^L/wo ^ 
h AD AMT S - 1 c DNA<7)^J^^gB?iJ (l^jhn K>^r^i6. 2 1 8 4 b p) 

4£^^tL.5> 11 h ADAMT S - 1 >/N°i^®OT 5 /M^iJ (T ^ y^?S^7 2 
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m 2 i/ZTjk-r Flag. ID Am)i(D-ui^&Em t , mm<omm-w 2 ose 

^ij-e^t>$ti.^ t h ADAMTS ^ 1 cDl^A(D^^mmt<Dmi,Z^ -m. 
^IJ^\ mm-6^iZi^^Lfz\:: hADAMTS-l c D N A<7)]E Lv^i^^Se^ijT'*^ 

o 

t h ADAMTS- 1 >CS<;^, C*MJ^gl^Ui^^ 

v3>Sf4 (^3 0 7#e~||3 0 9#g<7)T 5 y^. RV^5 2 4^E-m5 
2 6l=gOT^y^) 7&^21@^4i->?>o 

1^ hADAMTS- lilfET-t-rHzXADAMTS- 1 mmi^ t (Dm.&mUz 
iitt^'i^^n v-^IHS -1119 '!-tL-^'i^(^)J^^se?lJ75-^b^S.^tL;^>T 

gI5 ~liI9 tcjoV^Tx r*J (i. t h ADAMT S - 1 jtf£^^i:-r>^XADA 

MT s - 1 mmi^t<Dmx\ i^m-r^hi^mTb^-^-t^ ^Lt^mt^iro 

EI 1 0 ~B1 1 2 lci5v%T. r*J (i, 11 hADAMTS- 1 rJ' 
7,ADAMTS-1 ^ >/N°i5'®t(7)rB^T% >r^fc:.-r T ^ ^ ^^S^^^-gC-T ^ t 
^r^t>-t-o tfz. mi O-El 1 2 Hisv^T. TMMP >J (±. -r 

xy ^ nyn7^T--t* ^ >^itR^L. ^ 1 1 §gS.l>'^ 1 2#B<OT 5 

i: ^r^^bLx fD I K^^^J (i. T'-f X ^ ^^-'J > ^ > ^:ti5^ 
L> ^2 3 4#g;!S:t>'||2 3 51=B<^T ^ ym<7)rB^U?Iv^/::ji:^(i. '^(T^MTi)- 
h'T^ x-r >-ri?"'; > >;i>^$&i;5>^ i^io-To Ml^. EI 1 0 -H 1 2 

iSV^T. TT S P Ky >J (±, h n >4^x.i>°>' Ky >=Sr^i5RL. hn> 

>v> ^ >^«^-t-'5>T < ymse^ij (3®^) ^mnMxmA.X7^-t 

o 

hADAMTS - 1 t v^XADAMT S- 1 tl±. i^mnmiZis^^^X 8 5 
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(1) ±mm^m.^^ ^-<7ymm 

t h ADAMTS- 1 ^ >^^°^^K<7)rt, MMP K^-f >;{»-'bT-^fiOfl5^^-r'< 
T^trH hADAMTS- 1 ^ y "A^ ^ - K-t-S. DN AtCjoV^T, 5' 

s m a I wm^m^rmxL. 3 ' ffiijtcMPi^^N o t I mmmitL^ 
# A -r ^fzioi>z^ mm ^ <7) se^ij i o «7) ge^ij : 

CACCCCGGGA GGAAGAAGCG ATTTGTGTCC AGCCCCCGTT ATG 

xmiy^fi'^^mm^^h^j:^y ^ v-^^ ^-7- (2) Rmmmmm^ 
1 1 (Dnm : 

GTGGCGGCCG CCCTCTTAAC TGCACTGTGT CAGTGTGCAA AA 

X-mt>^^^mmiW^h^j:^^< y ^•:^'7 ^-r- (2) ^it^^f^LfZo 
7*7 - K7°7^T- (2) 5 \ ^ y<y i^y'^y ^-r- (2) 5 ;/ K 

McDNA^^"7*'7'J- (Marathon-Ready cDNA;Clon 
tech Lab. Inc.,^^°aT;^^, :^'J 7*;^— Tffl, ^m) 1 /u U 

T a q > ^--tf (E X T a q *° U ^ ^ --fe') (0. 5^--yh) 1 K 

JJlT a q ^° ^ 9 --tfi5L# (Taq Start Antibody;Clon 
tech Lab. Inc., /N'nr;!^ V, iJ y ^ ;u^T'J"li, ^M) 1 U 
1 Oi^mjSi? CR^<y y T~ (Clontech Lab. Inc., /^•^T;^ 
h, iJ') y ^ )l^^Tm, *g|) 10^ U 2. 5mM-4dNTP (l:?@3t, M 

P C R RfL^i. 9 4m ^Fb^(^X^M. 5 5 t:T 4 5 fpmcDlim. Rrf7 2VX 

tZh. m 1 3 ic^i-j; ^ tc, $^j2. 2 Kb<7)#-<^DNA/'«> K^rt#;t:o -ffi^^ 
tlt^&oT. >^2. 2 KbODNA8ff>T-^p CR'^'^2. I 9 -[Z-!; u - :z.y ^ 

Whfhfzzfy :^ ^ K$r:*c4PM [Nucleic Acids Res., 
^, 2989-2998 (1981)] Lfzo ±imnS:Lrzyy 7. 5. V'^^UMB 
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■r^^ tMx ^nhfti,m2 . 2 KboDN Awn-^^, ^mm^m,^ ^ - p G 

EX-5X-1 [Infect I mmu n. , 5 8 . 3909-3913 (1 
990)] (Pharmacia Biotech. 'i'T'-y-^, X-^^-x^) 
<OSm a I -N o t I -^f^ h il^ ^=i-:=.y VLfZo ^i^^htifz^^:fy ^ < p 
G/ADAMT S- 1 L/Jo ^^-x 5 Kp G/AD AMT S - 1 (OmM"^ 

El 1 4 cm^fi<JlI^i-o AD AMT S - 1 >/N°i^R{±. ^?*;U;J' > - S - h 
7>X7^^— tf (i':^.T^ G STi:^^>i-^C (^^^* = ^26Kd) 

(^i^l: = *ij9 6 K d) t L-C^m.^tt^ t,nt>ii^o Ml 
4tii3v^T, rOr ij ti. mWkmP:^j^.^MML. rAmp" J ti, T>t:°v>J 
ymnMB^i±mL. riaq I^Jti. 1 a q •7°^y-9— =Sr^l»^i-^o 

(2) :^^MtCj;^G ST-H h ADAMT S- 1 ife-^^ ®«7)|§3F1 
^>/N»^^^^^^igt4<7)ig:v^:^flimi?^BL-2 1 (Pharmacia B 

i o t e c h, ^•f'^'^, X'^jc-T'^) IC, KpG/ADAMTS- 

I «rt-/£ [Proc Natl. Acad. Sci. USA, 6_9 , 2 110- 
2114 (1972)] {Cj:f)hv>XV*-AL, -^tT^-^^x 5 K^i^#-r^ 

i^^n-^ (J,:j,t, ^ n->'# 1 n-># 5 i;|i;-t-;z>) T> 

II V V > (10 0;/ g/m 1 ) ^^tf 2 X YTJ^^ ( h V h > 1 6 g , ^©fl^ 

1 0 g . :^'fk:h h 'J -^7 A 5 g^^^^K I y h )^izmmLxmn ; p H 7 . 

2) 2mUZ51ML^ 3 7r-e— efe^ft Lt'Jo 1 0(7)i^ n- >tci^ LT. 

T>lf->'; > (1 0 0/. g/m 1) ^^t^LB^mmi 8 0 0// 1 (7)Ao/j|^-^ 
1=2*^: mi: L. -^tL-etLC7)|^^t=U-Bfelg^L/^HtIlfitg«?^2 0 0// 1 
tL/>;o 3 7rT-2B^FBli§«L/::f^lz, 2 1 ffl CO |^i^W<7)|*|, — 
JllfS^JT^'i) vyn ^ -D-^:t-:^"7 h ki^y v K (I PTG) 

(Sffiat, MfR, B^) 2 0// 1 (WL'immi. OmM) ^iJP^. Mt^. 3 7 1: 

1 m 1 njt'MT'jt'L^ ( 1 4 0 0 0 r p m, 1 ^m) -t^Zt 
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iiix^mi^^misb^ ymmmmm {M: 1 4 omu-N ac 1 , 2. 7mM 

-KCl, 10mM-Na2 HPO, , 1. gmM-KHg PO4 , pH7. 
2;I^T> PBSt^^-t^) I 0 0 ft I X-mmLfz^k. 2 x-it ^y^l-^s-y -7 r - 
(0. 2 5M- h X-HC 1 . 2%SDS, 3YoV')-hu-)U, 1 0 % /3 - ^ 
)Uij-:rhJ-^y-)i', 0. 0 ; pUe. 8) 100 

1 iizmMLfzo nhtifzmmi o ^ i i:SDs-^°vT^ )\yTi yy)vm% 

^km (J-IT, SDS-PAGE t^S^-r-S)) tiTS^tt. ^-^v-^-fe^itcJ: oTgfi^ 

I p T G'kmx.x^mvfzi^mm'^ikmLfzu- zy^^y) ^ r-j -CTF-ri^ 

%ili§3»^J-e*;S> I PTGi:M^-ri.Zi^mLtz±mmi:m}LfzU-y 
X^:ho ^^-ttKD^ t3-yizia\^^X ii. r+J -C^i" >i;(±. TGST-A 
DAMTS-lJ T'^-r<4gl3, 55-^^**^ 1 0 0 K d<7)^ >/N°^K^^^=bn. e 

<7)^i^i{±. G s T- 1 h ADAMT s- 1 y ^cD^m^n-^^^m. 

(*^9 6Kd) t—^LfZo ^co^ >/n°^KI±, v^-rtL<7) n - > ici3V^ 

5lM<7)^n-> (^n-># 1 -ij'n-y* 5) <7)|*i, ft i^v^%?li?r^ 
L/j^n->#2^ i':JlT<7)^]!ife^!l H'fgffl t /Jo 
(3) GST-t hADAMTS- ll!l;'^^>/-?^K<7)ttm • fflM 

^'0-># 2 (D-mmmL tzmmU I m l ^2 XYTi^S?SL (1 0 0;t/ g/m 
lT>t:vi;>^^) 1 0 0 m 1 tcJ!jpx> STlCe^SLTto 6 0 0 nmtCi5tt 
^"it^E/ii^^*^ 0 . 5l,Zfj:'ofztZ.^X\ friS±$«?^tl 1 0 0 mM- I P T G 1 m 
1 ^Snx.. Mi^. 2^rBli^«^^ltf>:o 

HUlEi^^?fl^it'6 (3 0 0 0 r pm. 3 O^Pb^) -5, CI i: KJ: ^5 > ±mmi:^ 
ML. Whfifzmi^^P BS 8m \ KmmLfZo mMWLK. 0. 5M-EDTA 
vmWl m 1 t 2 5mg/m 1 U y'f--AvMl m 1 t =^]!3nx.T. 7jc'4^l^3 0 ^P^l 
S^fiLf^io Ht^. 110;/l<7)h7-Yh>X-100 ^SPx.T'^rt^lC. 

(TAITEC, M^, B2|s:) iZX y)7i^±xm^t:m^LfZo m^ir^'O ( 
SOOOrpm, 4t:. 10 53*F^) W^fifzitmi 1 . 0%h^^h>X- 
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1 0 O^^ITPB S 3 Om nc}l?SL> (8 0 0 0 r pm. 4^, 10:^' 

nhfifz'itm.'^ 1 0mM-EDTA^fS2 m ncHy^t. 8 MJ^^;^.^^' 1 % ^ 
)l^ij-yh^^ y-)i^^^:^-t^5 OmMh') X-UC \ ^<yyr~- (pH8. 5 
) 5 0ml ^rlrax-Zco "^^i^U^Lfz^z, M'L^ (1 5 0 0 0 r pm, 4*0, 5 
L. t#=i^tL/-J:vt^ 1 OmMh 'J7>-HC 1 ^-^-y^r- (pH8. 5) 5 

y Y )ViznLX 4VX'MmLfZo ii*r=^^f o /^^T^^it'C^ (1 5 0 0 0 r pm 
, 4t:. 5:9-^) L.m^<btLfz±mi:m^t>^u-rh^'^y^~ (Econo 
-Pac High Q;Bio-Rad Lab., /n — ij y ^ 

ji^^rm, ^m) ^zmm^^fzmz. o. 2-0. 4M±^'fb-^ h 'j t/^TRvtiR-e 

mHi^ti^M^^. P B S 3 -y h tTit^ff L. i^v^-c, 
•7Tn-X4B (Pharmacia Biotech, ^ -f^ v , X -^7 - 

1 m 1 ^zMM^'^fz [Nucleic Acids Res., J., 298 
9-2998 (1981) ]o 

P B S 5 0 m 1 Xm%^^ 9 "f-^ y^-l T n-x 4 B L/^t^lC, 10m 

M^';l'^^:t >v§?S8 m 1 Ti^tU^-^i: [N u c 1 e i c Acids Res. 
,JL, 2989 -2998 (1981)]. G STItm^^y b (Pharmac 
ia Biotech. G S Ti^t4<7)^v^li:^^ 

^# h tL7^c®^(7)-S|S$r SDS-PAGEilTi-tt, i^vv- =^^f o i: >r 
. 01 6 tc^-r J: d IC, GST-li h ADAMTS- IM'^^' >y-?i^Kt?^:i>C 
i:^. -?-<7):9^T-*^^'bmESt7t:o 1 0 0 m 1 J; K*^ 

^#'bt^-/c®b'g-^5^ G S T i: H hADAMTS- 1 ^y^^^^hco 

PbIICF a c t o r X a^T'^ifi->2> C ^t^j^X'^ ;i>g|Sii,i?^;j£i-^(^-C\ mfiey 
n-rT--tfT-m^t-r^C<i:lcJ: «9 h ADAMT S- 1 ^ y Z-hii^ 
-C#^o ^<7)li h ADAMT S- 1 rJ' ^Jxtf. ^fzt> 
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GST-H h ADAMTS- IM^^ >'^^'^!' S<7)^iflLMtglcf$#^-^x. 
y h;i/y&><bG ST-t hADAMTS- 1 14-^^ ^/N'i^ K<^:^»fi$^^^M 
GST-li hADAMTS- 1 > ^"^^ n<^m.i!a.mmzmmi:^^^i^^ 

- 5X- 1 ^3»AL;^^:^^m7&^<b. mmM2 (3) ^cS^^<7):^>S^IS's^\^-c^^al 

) tc. G ST-li hADAMTS- g^^l^M J: *)Jx#t 

Lfzo =1 > h n-;i/i: L-C. 8 IZC(7)C 5 7 B L / 6 N'T -t^ x ^ - <; /s-, 
^r;ft, B^) (i6, 7il^) tc. GSTrJ' 1 g^S«<t 

^ntHLtZo 1^*^1111 7H^i-o HI 7 j6-ib0^ib56^^ J; T GST-li hA 
DAMTS- life'^iJ' >^^°^>K=^^x#L/J-r't7X■C{i, a«S.C/lfiL/«<7)iS:;6^- 

mm±mmmm 

^ o 

<7) fg H -g- ^ n ^ o 
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EM 



Sfi^iJcofi^ : 7 2 7 

Met Asp He Cys Arg He Arg Leu Arg Lys Lys Arg Phe Val Ser Ser 

5 10 15 

Pro Arg Tyr Val Glu Thr Met Leu Val Ala Asp Gin Ser Met Ala Glu 

20 25 30 

Phe His Gly Ser Gly Leu Lys His Tyr Leu Leu Thr Leu Phe Ser Val 

35 40 45 

Ala Ala Arg Leu Tyr Lys His Pro Ser He Arg Asn Ser Val Ser Leu 

50 55 60 

Val Val Val Lys He Leu Val He His Asp Glu Gin Lys Gly Pro Glu 
65 70 75 80 

Val Thr Ser Asn Ala Ala Leu Thr Leu Arg Asn Phe Cys Asn Trp Gin 

85 90 95 

Lys Gin His Asn Pro Pro Ser Asp Arg Asp Ala Glu His Tyr Asp Thr 

100 105 110 

Ala He Leu Phe Thr Arg Gin Asp Leu Cys Gly Ser Gin Thr Cys Asp 

115 120 125 

Thr Leu Gly Met Ala Asp Val Gly Thr Val Cys Asp Pro Ser Arg Ser 

130 135 140 

Cys Ser Val He Glu Asp Asp Gly Leu Gin Ala Ala Phe Thr Thr Ala 
145 150 155 160 

His Glu Leu Gly His Val Phe Asn Met Pro His Asp Asp Ala Lys Gin 
165 170 175 
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Cys Ala Ser Leu Asn Gly Val Asn Gin Asp Ser His Met Met Ala Ser 

180 185 190 

Met Leu Ser Asn Leu Asp His Ser Gin Pro Trp Ser Pro Cys Ser Ala 

195 200 205 

Tyr Met He Thr Ser Phe Leu Asp Asn Gly His Gly GIu Cys Leu Met 

210 215 220 

Asp Lys Pro Gin Asn Pro He Gin Leu Pro Gly Asp Leu Pro Gly Thr 
225 230 235 240 

Leu Tyr Asp Ala Asn Arg Gin Cys Gin Phe Thr Phe Gly Glu Asp Ser 

245 250 255 

Lys His Cys Pro Asp Ala Ala Ser Thr Cys Ser Thr Leu Trp Cys Thr 

260 265 270 

Gly Thr Ser Gly Gly Val Leu Val Cys Gin Thr Lys His Phe Pro Trp 

275 280 275 

Ala Asp Gly Thr Ser Cys Gly Glu Gly Lys Trp Cys He Asn Gly Lys 

290 295 300 

Cys Val Asn Lys Thr Asp Arg Lys His Phe Asp Thr Pro Phe His Gly 
305 310 315 320 

Ser Trp Gly Pro Trp Gly Pro Trp Gly Asp Cys Ser Arg Thr Cys Gly 

325 330 335 

Gly Gly Val Gin Tyr Thr Met Arg Glu Cys Asp Asn Pro Val Pro Lys 

340 345 350 

Asn Gly Gly Lys Tyr Cys Glu Gly Lys Arg Val Arg Tyr Arg Ser Cys 

355 360 365 

Asn Leu Glu Asp Cys Pro Asp Asn Asn Gly Lys Thr Phe Arg Glu Glu 

370 375 380 

Gin Cys Glu Ala His Asn Glu Phe Ser Lys Ala Ser Phe Gly Ser Gly 
385 390 395 400 
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Pro Ala Val Glu Trp He Pro Lys Tyr Ala Gly Val Ser Pro Lys Asp 

405 410 415 

Arg Cys Lys Leu He Cys Gin Ala Lys Gly He Gly Tyr Phe Phe Val 

420 425 430 

Leu Gin Pro Lys Val Val Asp Gly Thr Pro Cys Ser Pro Asp Ser Thr 

435 440 445 

Ser Val Cys Val Gin Gly Gin Cys Val Lys Ala Gly Cys Asp Arg He 

450 455 460 

He Asp Ser Lys Lys Lys Phe Asp Lys Cys Gly Val Cys Gly Gly Asn 
465 470 475 480 

Gly Ser Thr Cys Lys Lys He Ser Gly Ser Val Thr Ser Ala Lys Pro 

485 490 495 

Gly Tyr His Asp He Val Thr He Pro Thr Gly Ala Thr Asn He Glu 

500 505 510 

Val Lys Gin Arg Asn Gin Arg Gly Ser Arg Asn Asn Gly Ser Phe Leu 

515 520 525 

Ala He Lys Ala Ala Asp Gly Thr Tyr He Leu Asn Gly Asp Tyr Thr 

530 535 540 

Leu Ser Thr Leu Glu Gin Asp He Met Tyr Lys Gly Val Val Leu Arg 
545 550 555 560 

Tyr Ser Gly Ser Ser Ala Ala Leu Glu Arg He Arg Ser Phe Ser Pro 

565 570 575 

Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 

580 585 590 

Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 

595 600 605 

Phe Asn Ala He Pro Thr Phe Ser Ala Trp Val He Glu Glu Trp Gly 
610 615 620 
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Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 
625 630 635 640 

Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Val 

645 650 655 

Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 

660 665 670 

Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 

675 680 685 

Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 

690 695 700 

His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe He Asp Phe 
705 710 715 720 

Cys Thr Leu Thr Gin Cys Ser 
725 



mm-^ : 2 

nm<7)-ff:^ : 2 1 8 4 

ATG GAT ATC TGC AGA ATT CGG CTT AGG AAG AAG CGA TTT GTG TCC AGC 48 
Met Asp He Cys Arg He Arg Leu Arg Lys Lys Arg Phe Val Ser Ser 

5 10 15 

CCC CGT TAT GTG GAA ACC ATG CTT GTG GCA GAC CAG TCG ATG GCA GAA 96 
Pro Arg Tyr Val Glu Thr Met Leu Val Ala Asp Gin Ser Met Ala Glu 

20 25 30 

TTC CAC GGC ACT GGT CTA AAG CAT TAC CTT CTC ACG TTG TTT TCG GTG 144 
Phe His Gly Ser Gly Leu Lys His Tyr Leu Leu Thr Leu Phe Ser Val 
35 40 45 
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GCA GCC AGA TTG TAC AAA CAC CCC AGC ATT CGT AAT TCA GTT AGC CTG 192 
Ala Ala Arg Leu Tyr Lys His Pro Ser He Arg Asn Ser Val Ser Leu 

50 55 60 

GTG GTG GTG AAG ATC TTG GTC ATC CAC GAT GAA CAG AAG GGG CCG GAA 240 
Val Val Val Lys He Leu Val He His Asp Glu Gin Lys Gly Pro Glu 
65 70 75 80 

GTG ACC TCC AAT GCT GCC CTC ACT CTG CGG AAC TTT TGC AAC TGG CAG 288 
Val Thr Ser Asn Ala Ala Leu Thr Leu Arg Asn Phe Cys Asn Trp Gin 

85 90 95 

AAG CAG CAC. AAC CCA CCC AGT GAC CGG GAT GCA GAG CAC TAT GAC ACA 336 
Lys Gin His Asn Pro Pro Ser Asp Arg Asp Ala Glu His Tyr Asp Thr 

100 105 110 

GCA ATT CTT TTC ACC AGA CAG GAC TTG TGT GGG TCC CAG ACA TGT GAT 384 
Ala He Leu Phe Thr Arg Gin Asp Leu Cys Gly Ser Gin Thr Cys Asp 

115 120 125 

ACT CTT GGG ATG GCT GAT GTT GGA ACT GTG TGT GAT CCG AGC AGA AGC 432 
Thr Leu Gly Met Ala Asp Val Gly Thr Val Cys Asp Pro Ser Arg Ser 

130 135 140 

TGC TCC GTC ATA GAA GAT GAT GGT TTA CAA GCT GCC TTC ACC ACA GCC 480 
Cys Ser Val He Glu Asp Asp Gly Leu Gin Ala Ala Phe Thr Thr Ala 
145 150 155 160 

CAT GAA TTA GGC CAC GTG TTT AAC ATG CCA CAT GAT GAT GCA AAG CAG 528 
His Glu Leu Gly His Val Phe Asn Met Pro His Asp Asp Ala Lys Gin 

165 170 175 

TGT GCC AGC CTT AAT GGT GTG AAC CAG GAT TCC CAC ATG ATG GCG TCA 576 
Cys Ala Ser Leu Asn Gly Val Asn Gin Asp Ser His Met Met Ala Ser 
180 185 190 
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ATG CTT TCC AAC CTG GAC CAC AGC GAG OCT TGG TCT OCT TGC AGT GCC 624 
Met Leu Ser Asn Leu Asp His Ser Gin Pro Trp Ser Pro Cys Ser Ala 

195 200 205 

TAG ATG ATT ACA TCA TTT CTG GAT AAT GGT CAT GGG GAA TGT TTG ATG 672 
Tyr Met He Thr Ser Phe Leu Asp Asn Gly His Gly GIu Cys Leu Met 

210 215 220 

GAC AAG CCT CAG AAT CCC ATA CAG CTC CCA GGC GAT CTC CCT GGC ACC 720 
Asp Lys Pro Gin Asn Pro He Gin Leu Pro Gly Asp Leu Pro Gly Thr 
225 230 235 240 

TTG TAG GAT GCC AAC CGG CAG TGC CAG TTT ACA TTT GGG GAG GAC TCC 768 
Leu Tyr Asp Ala Asn Arg Gin Cys Gin Phe Thr Phe Gly Glu Asp Ser 

245 250 255 

AAA CAC TGC CCC GAT GCA GCC AGC ACA TGT AGC ACC TTG TGG TGT ACC 816 • 
Lys His Cys Pro Asp Ala Ala Ser Thr Cys Ser Thr Leu Trp Cys Thr 

260 265 270 

GGC ACC TCT GGT GGG GTG CTG GTG TGT CAA ACC AAA CAC TTG CCG TGG 864 
Gly Thr Ser Gly Gly Val Leu Val Cys Gin Thr Lys His Phe Pro Trp 

275 280 275 

GCG GAT GGC ACC AGC TGT GGA GAA GGG AAA TGG TGT ATC AAC GGC AAG 912 
Ala Asp Gly Thr Ser Cys Gly Glu Gly Lys Trp Cys He Asn Gly Lys 

290 295 300 

TGT GTG AAC AAA ACC GAC AGG AAG CAT TTT GAT ACG CCT TTT CAT GGA 960 
Cys Val Asn Lys Thr Asp Arg Lys His Phe Asp Thr Pro Phe His Gly 
305 310 315 320 

AGC TGG GGA CCA TGG GGA CCG TGG GGA GAC TGT TGG AGA ACG TGC GGT 1008 
Ser Trp Gly Pro Trp Gly Pro Trp Gly Asp Cys Ser Arg Thr Cys Gly 
325 330 335 
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GGA GGA GTC CAG TAG ACG ATG AGG GAA TGT GAG AAC CCA GTC CCA AAG 1056 
Gly Gly Val Gin Tyr Thr Met Arg Glu Cys Asp Asn Pro Val Pro Lys 

340 345 350 

AAT GGA GGG AAG TAC TGT GAA GGC AAA CGA GTG CGC TAC AGA TCC TGT 1104 
Asn Gly Gly Lys Tyr Cys Glu Gly Lys Arg Val Arg Tyr Arg Ser Cys 

355 360 365 

AAC CTT GAG GAG TGT CCA GAC AAT AAT GGA AAA ACC TTT AGA GAG GAA 1152 
Asn Leu Glu Asp Cys Pro Asp Asn Asn Gly Lys Thr Phe Arg Glu Glu 

370 375 380 

CAA TGT GAA GGA CAC AAC GAG TTT TCA AAA GCT TCC TTT GGG ACT GGG 1200 
Gin Cys Glu Ala His Asn Glu Phe Ser Lys Ala Ser Phe Gly Ser Gly 
385 390 395 400 

CCT GCG GTG GAA TGG ATT CCC AAG TAC GCT GGC GTC TCA CCA AAG GAC 1248 
Pro Ala Val Glu Trp He Pro Lys Tyr Ala Gly Val Ser Pro Lys Asp 

405 410 415 

AGG TGC AAG CTC ATG TGC CAA GGC AAA GGC ATT GGC TAC TTC TTC GTT 1296 
Arg Cys Lys Leu He Cys Gin Ala Lys Gly He Gly Tyr Phe Phe Val 

420 425 430 

TTG CAG CCC AAG GTT GTT GAT GGT ACT CCA TGT AGG CCA GAT TCC ACC 1344 
Leu Gin Pro Lys Val Val Asp Gly Thr Pro Cys Ser Pro Asp Ser Thr 

435 440 445 

TCT GTC TGT GTG CAA GGA CAG TGT GTA AAA GCT GGT TGT GAT CGC ATG 1392 
Ser Val Cys Val Gin Gly Gin Cys Val Lys Ala Gly Cys Asp Arg lie 

450 455 460 

ATA GAC TCC AAA AAG AAG TTT GAT AAA TGT GGT GTT TGC GGG GGA AAT 1440 
He Asp Ser Lys Lys Lys Phe Asp Lys Cys Gly Val Cys Gly Gly Asn 
465 470 475 480 
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GGA TCT ACT TGT AAA AAA ATA TCA GGA TCA GTT ACT ACT GCA AAA CCT 1488 
Gly Ser Thr Cys Lys Lys He Ser Gly Ser Val Thr Ser Ala Lys Pro 

485 490 495 

GGA TAT CAT GAT ATC GTC ACA ATT CCA ACT GGA GCC ACC AAC ATC GAA 1536 
Gly Tyr His Asp He Val Thr He Pro Thr Gly Ala Thr Asn He Glu 

500 505 510 

GTG AAA CAG CGG AAC CAG AGG GGA TCC AGG AAC AAT GGC AGC TTT CTT 1584 
Val Lys Gin Arg Asn Gin Arg Gly Ser Arg Asn Asn Gly Ser Phe Leu 

515 520 525 

GCC ATC AAA GCT GCT GAT GGC ACA TAT ATT CTT AAT GGT GAC TAC ACT 1632 
Ala He Lys Ala Ala Asp Gly Thr Tyr He Leu Asn Gly Asp Tyr Thr 

530 535 540 

TTG TCC ACC TTA GAG CAA GAC ATT ATG TAC AAA GGT GTT GTC TTG AGG 1680' 
Leu Ser Thr Leu Glu Gin Asp He Met Tyr Lys Gly Val Val Leu Arg 
545 550 555 560 

TAC AGC GGC TCC TCT GCG GCA TTG GAA AGA ATT CGC AGC TTT AGC CCT 1728 
Tyr Ser Gly Ser Ser Ala Ala Leu Glu Arg He Arg Ser Phe Ser Pro 

565 570 575 

CTC AAA GAG CCC TTG ACC ATC CAG GTT CTT ACT GTG GGC AAT GCC CTT 1776 
Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 

580 585 590 

CGA CCT AAA ATT AAA TAC ACC TAC TTC GTA AAG AAG AAG AAG GAA TCT 1824 
Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 

595 600 605 

TTC AAT GCT ATC CCC ACT TTT TCA GCA TGG GTC ATT GAA GAG TGG GGC 1872 
Phe Asn Ala He Pro Thr Phe Ser Ala Trp Val He Glu Glu Trp Gly 
610 615 620 
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GAA TGT TCT AAG TCA TGT GAA TTG GOT TGG CAG AGA AGA CTG GTA GAA 1920 
Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 
625 630 635 640 

TGC CGA GAC ATT AAT GGA CAG OCT GCT TCC GAG TGT GCA AAG GAA GTG 1968 
Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Vai 
645 650 655 

* AAG CCA GCC AGC ACC AGA CCT TGT GCA GAC CAT CCC TGC CCC CAG TGG 2016 
Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 

660 665 670 

CAG CTG GGG GAG TGG TCA TCA TGT TCT AAG ACC TGT GGG AAG GGT TAC 2064 
Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 

675 680 685 

AAA AAA AGA AGC TTG AAG TGT CTG TCC CAT GAT GGA GGG GTG TTA TCT 2112 
Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 

690 695 700 

CAT GAG AGC TGT GAT CCT TTA AAG AAA CCT AAA CAT TTC ATA GAC TTT 2160 
His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe lie Asp Phe 
705 710 715 720 

TGC ACA CTG ACA CAG TGC AGT TAA 2184 
Cys Thr Leu Thr Gin Cys Ser 
725 

mm^-^ : 3 

nif\\(7)§:^ : 1 0 

Arg Thr Cys Gly Gly Gly Val Gin Tyr Thr 

5 10 
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@e?iJ<7)S$ : 3 0 

nm(Dm : mm 
nm 

AGAACCTGTG GTGGTGGAGT TCAATACACA 



30 



nm^^ : 5 
nm<r>^^ : 3 2 
nm(om : mm. 

CCTCTTAACT GCACTGTGTC AGTGTGCAAA AG 



32 



: 6 

: 2 3 

CCTCTTAACT GCACTGTGTC AGT 



23 



mm-^ : 7 
@e^ij<7)^$ : 2 4 
mm<nm. : mm 
mm 

CAGGCCCACT CCCAAAGGAA GCTT 



24 



mm^ : 8 

W.m(r>&^ -.2 7 

w.m<^m : mm 

CCATCCTAAT ACGACTCACT ATAGGGC 27 
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mm^ : 9 
nm<o^^ : 2 3 
nm<Dm : mm 
nm 

ACTCACTATA GGGCTCGAGC GGC 23 



Me^ij*-^ : 1 0 

: 4 3 

m\i<7)m : mm 

CACCCCGGGA GGAAGAAGCG ATTTGTGTCC AGCCCCCGTT ATG 



43 



mm^ : 1 1 

nm<D^^ -.4 2 

mmm : mm 

GTGGCGGCCG CCCTCTTAAC TGCACTGTGT CAGTGTGCAA AA 



42 
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m 

1 . @£^lJ^C0gfi^lJ|g:-5§- 1 (Dnm : 
Met Asp He Cys Arg He Arg Leu 
Pro Arg Tyr Val Glu Thr Met Leu 
Phe His Gly Ser Gly Leu Lys His 
Ala Ala Arg Leu Tyr Lys His Pro 
Val Val Val Lys He Leu Val He 
Val Thr Ser Asn Ala Ala Leu Thr 
Lys Gin His Asn Pro Pro Ser Asp 
Ala He Leu Phe Thr Arg Gin Asp 
Thr Leu Gly Met Ala Asp Val Gly 
Cys Ser Val He Glu Asp Asp Gly 
His Glu Leu Gly His Val Phe Asn 
Cys Ala Ser Leu Asn Gly Val Asn 
Met Leu Ser Asn Leu Asp His Ser 
Tyr Met He Thr Ser Phe Leu Asp 
Asp Lys Pro Gin Asn Pro He Gin 
Leu Tyr Asp Ala Asn Arg Gin Cys 
Lys His Cys Pro Asp Ala Ala Ser 
Gly Thr Ser Gly Gly Val Leu Val 
Ala Asp Gly Thr Ser Cys Gly Glu 
Cys Val Asn Lys Thr Asp Arg Lys 
Ser Trp Gly Pro Trp Gly Pro Trp 
Gly Gly Val Gin Tyr Thr Met Arg 
Asn Gly Gly Lys Tyr Cys Glu Gly 
Asn Leu Glu Asp Cys Pro Asp Asn 
Gin Cys Glu Ala His Asn Glu Phe 
Pro Ala Val Glu Trp He Pro Lys 



^ <7) fg H 

Arg Lys Lys Arg Phe Val Ser Ser 
Val Ala Asp Gin Ser Met Ala Glu 
Tyr Leu Leu Thr Leu Phe Ser Val 
Ser He Arg Asn Ser Val Ser Leu 
His Asp Glu Gin Lys Gly Pro Glu 
Leu Arg Asn Phe Cys Asn Trp Gin 
Arg Asp Ala Glu His Tyr Asp Thr 
Leu Cys Gly Ser Gin Thr Cys Asp 
Thr Val Cys Asp Pro Ser Arg Ser 
Leu Gin Ala Ala Phe Thr Thr Ala 
Met Pro His Asp Asp Ala Lys Gin 
Gin Asp Ser His Met Met Ala Ser 
Gin Pro Trp Ser Pro Cys Ser Ala 
Asn Gly His Gly Glu Cys Leu Met 
Leu Pro Gly Asp Leu Pro Gly Thr 
Gin Phe Thr Phe Gly Glu Asp Ser 
Thr Cys Ser Thr Leu Trp Cys Thr 
Cys Gin Thr Lys His Phe Pro Trp 
Gly Lys Trp Cys He Asn Gly Lys 
His Phe Asp Thr Pro Phe His Gly 
Gly Asp Cys Ser Arg Thr Cys Gly 
Glu Cys Asp Asn Pro Val Pro Lys 
Lys Arg Val Arg Tyr Arg Ser Cys 
Asn Gly Lys Thr Phe Arg Glu Glu 
Ser Lys Ala Ser Phe Gly Ser Gly 
Tyr Ala Gly Val Ser Pro Lys Asp 
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Arg Cys Lys Leu He Cys Gin Ala Lys Gly He Gly Tyr Phe Phe Val 
Leu Gin Pro Lys Val Val Asp Gly Thr Pro Cys Ser Pro Asp Ser Thr 
Ser Val Cys Val Gin Gly Gin Cys Val Lys Ala Gly Cys Asp Arg He 
He Asp Ser Lys Lys Lys Phe Asp Lys Cys Gly Val Cys Gly Gly Asn 
Gly Ser Thr Cys Lys Lys He Ser Gly Ser Val Thr Ser Ala Lys Pro 
Gly Tyr His Asp He Val Thr He Pro Thr Gly Ala Thr Asn He Glu 
Val Lys Gin Arg Asn Gin Arg Gly Ser Arg Asn Asn Gly Ser Phe Leu 
Ala He Lys Ala Ala Asp Gly Thr Tyr He Leu Asn Gly Asp Tyr Thr 
Leu Ser Thr Leu Glu Gin Asp He Met Tyr Lys Gly Val Val Leu Arg 
Tyr Ser Gly Ser Ser Ala Ala Leu Glu Arg He Arg Ser Phe Ser Pro 
Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 
Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 
Phe Asn Ala He Pro Thr Phe Ser Ala Trp Val He Glu Glu Trp Gly 
Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 
Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Val 
Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 
Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 
Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 
His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe He Asp Phe 
Cys Thr Leu Thr Gin Cys Ser 

5 . mmionm^-^ 2 mm : 
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ATG GAT ATC TGC AGA ATT CGG CTT 
CCC CGT TAT GTG GAA ACC ATG CTT 
TTC GAG GGC AGT GGT CTA AAG CAT 
GCA GCC AGA TTG TAG AAA GAG CGG 
GTG GTG GTG AAG ATG TTG GTG ATG 
GTG AGG TGC AAT GCT GCC GTG AGT 
AAG GAG GAG AAG CCA CCC AGT GAG 
GCA ATT CTT TTC AGG AGA GAG GAG 
ACT CTT GGG ATG GGT GAT GTT GGA 
TGC TGC GTG ATA GAA GAT GAT GGT 
CAT GAA TTA GGC GAG GTG TTT AAG 
TGT GGC AGG CTT AAT GGT GTG AAG 
ATG CTT TGC AAC GTG GAG CAC AGG 
TAG ATG ATT AGA TCA TTT GTG GAT 
GAC AAG GGT GAG AAT CCC ATA GAG 
TTG TAG GAT GCC AAC CGG GAG TGC 
AAA GAC TGC CCC GAT GCA GCC AGG 
GGC ACC TGT GGT GGG GTG GTG GTG 
GCG GAT GGC AGG AGG TGT GGA GAA 
TGT GTG AAG AAA ACC GAC AGG AAG 
AGG TGG GGA CCA TGG GGA CGG TGG 
GGA GGA GTG CAG TAC AGG ATG AGG 
AAT GGA GGG AAG TAG TGT GAA GGC 
AAC CTT GAG GAG TGT CCA GAC AAT 
GAA TGT GAA GCA CAC AAC GAG TTT 
CGT GCG GTG GAA TGG ATT CCC AAG 
AGG TGG AAG CTC ATC TGC GAA GCC 
TTG CAG GCC AAG GTT GTT GAT GGT 
TGT GTG TGT GTG CAA GGA CAG TGT 
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AGG AAG AAG GGA TTT GTG TGC AGG 
GTG GGA GAG GAG TGG ATG GGA GAA 
TAC GTT CTC AGG TTG TTT TGG GTG 
AGG ATT GGT AAT TCA GTT AGG GTG 
GAC GAT GAA GAG AAG GGG CGG GAA 
GTG CGG AAC TTT TGC AAG TGG CAG 
CGG GAT GCA GAG GAC TAT GAC AGA 
TTG TGT GGG TCC CAG AGA TGT GAT 
AGT GTG TGT GAT CGG AGG AGA AGG 
TTA CAA GCT GCC TTC ACC AGA GCC 
ATG GCA CAT GAT GAT GCA AAG GAG 
CAG GAT TCC CAC ATG ATG GCG TCA 
CAG GGT TGG TCT GCT TGG AGT GCC 
AAT GGT GAT GGG GAA TGT TTG ATG 
CTC GCA GGG GAT CTC CCT GGC ACC 
CAG TTT AGA TTT GGG GAG GAC TCC 
AGA TGT AGG ACC TTG TGG TGT AGG 
TGT CAA ACC AAA CAC TTC CGG TGG 
GGG AAA TGG TGT ATC AAC GGC AAG 
GAT TTT GAT ACG GCT TTT CAT GGA 
GGA GAC TGT TCG AGA AGG TGC GGT 
GAA TGT GAC AAG CCA GTC GCA AAG 
AAA GGA GTG GGC TAC AGA TCG TGT 
AAT GGA AAA ACC TTT AGA GAG GAA 
TCA AAA GCT TCC TTT GGG AGT GGG 
TAC GCT GGC GTC TCA CCA AAG GAC 
AAA GGC ATT GGC TAC TTC TTC GTT 
ACT GGA TGT AGC CCA GAT TGC ACC 
GTA AAA GCT GGT TGT GAT CGG ATC 
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1 0. ifii/«Mii'^5^ij-e^)^, m^m8Ktm<Dmmm.m. 

(3) V h 'J y ^ n7°n7^T--tf 'f r-V X > 7^ <; > > 

13. ( 1 ) @e^ij^<7) 1 (D ee^ij-e^ ^ ^ ^ r ^ y ^SB^y ^ ^ tr ^ > ^ ■? 

(3) -7 h -y :^ ^ VJy'ay^T-'if V ^ ^ T-''fX'i'>-r^^*'J>K>>f> 

1 5 . se^y^coseyyn-^ i mmx-mt^ ^ti^n y mmu- i^?sr>s.iihADA 

MTS-l ^yy^^nt^^m^i,zKj;L'ir:h:it(DX-^^^^KfZ>^m^t. ^ 
^^^^4i:^^l^fi4^-^. h ADAMT S - 1 ^ ® i: fiulS^^RlS'ttt^K t 
<7)|g-^#:^1^tht->5>^<!:^#1ti:i-'2). mieii h ADAMT S- 1 ^ >'/n°^®<7) 

i)-ht£^\^ h ADAMT S- 1 ^ y^-^^n^^^-r^^t^^Wit-t^. 
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-1 ^ >^^°^^S<7)mRNA(7)^;^:^•So 

1 8 . nmm<Dmm-^ i mm-cmt> ^ti^T< y mnm 

i)-h^£^\^ h ADAMTS- 1 ^5^>/^•^!'K<7)mRNA^^Wi-^C:i:^^#Mi:-r 

MTS - 1 ^ y ^"^^ n<^mRi<i A<Dm.mnmi^^mti^^j:iM.&mn^^tf:i-: ^ 
2 1. ( 1 ) mm^comm-^ 1 <7)@e^ijT-^:b^tL^T 5 y ^le^ij^^tf ^ 

2 2. ( 1 ) mm<7^mm^ i <7)ss?ij-e^:b$tL^T ^ y mss^y^-^tr^ 

(3) h :^xy ^ n7'nT-T--b' r'-r X-T ^t-^T'; > K^f > 
Jfll/h^<^ig:TC^?:&^a:-C% ifll/hm^<g:T$-ii:>& ^ 1 75-'^C:^^^MI^^ci^4-i- 
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FIG. 12 



Hu ADAMTS-1 Sir ■! E V K Q R N Q R C S R N N C S F L A C K A A 0 G T Y I U N 
Mu ADAMTS-J Ju" t E V K H R N Q ft C S R N N C £ f L A I R A A D CS T Y f L N 



5^^ CDYTLSTLEgDIMYKCVVLRYSGSSAALER 
Ml" GNFTUSTLEQOLTYKGTVLRySGSSAALER 



S7r J RSFSPLKEPLT IQVLTVGNALRPKIKYTY 

571" I R5F5PLKEPLT IQVLMVGKALRPK I KfTY 

&*r rVKKKKESFNAII>TPS AjW V I E EWG EC S KS C 

Wr- FMKKKTESFNA I PTFS EWV I EEWGECSKTC 



&3i' ELGWQRftL VECR[> I KGQPASECAKEVKPAS 
^ m * * * * ****** ********* 

631" GSQV^QRR V VQCRD I MGHPASECAKEVKPAS 



T 5 F 

ti6l' TRpqADHPQP QfWQ LCe^V55C5KTCGKGYKK 



4 * 



)te4e4e<r^*****4 



661" TftPCAOLTCP H WQ VC OW5 PCSKTCGKGYKK 



&yi' RSLKCLSHOCGvL&HeSCDPLKKPKHF I DF 
* 3t** *******4 **3^**i»c)»e«ii^** 

e^l" JgTUKCVSHDCCVLSNE SCDPLKKPKWYIDF 



?2l' 



CTLTQCS 

^ IT * Kc * * 

CTLTQCS 



wo »a/5S643 FCT/JP*8rt)2449 

1 3X1 7 
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Description 
TECHNICAL FIELD 

s [0001] The present invention relates to a human ADAMTS-1 protein, a gene encoding the same, a pharmaceutical 
composition, and a method for Immunologically analyzing the human ADAMTS-1 protein, 

BACKGROUND AFtT 

10 [0002] A mouse ADAMTS (A disintegrin and metalloproteinase with lhromlx)§pondin motifs)-1 gene has been 
cloned as a cDNA from a mouse colon cancer cell which induces cancer cachexia when transplanted to a mouse. The 
mouse ADAMTS-1 protein encoded by the gene is a unique protein containing a matrix metalloproteinase domain, a 
disintegrin domain, and three thrombospondin domains [J. Biol. Chem.. 272. 556-562 (1997)]. The physiological func- 
tions of the mouse ADAMTS-1 protein has not been reported, txit there have been reports of each individual functional 

15 domain contained therein. 

[0003] For example, a snake venom disintegrin belongs to a family of proteins which are rich In cystein, and exhibit 
an anticoagulant activity [Semin. HematoL. 31. 289-300 (1994)]. 

[0004] Further, for example, an ADAM (A disintegrin and metalloproteinase) family is known as a protein family con- 
taining a matrix metalloproteinase domain and a disintegrin domain [Nature, 377. 652-656 (1995); Nature Genet, 5, 
20 151-157 (1993); Nature, 356. 248-252 (1992)]. Examples of known ADAM family proteins are fertilin, epidermal apical 
protein, cyritestln. MDC (metalloprotease-like. disintegrin-lik© and cyslein-rich protein), meltrin. MS2, and metargidin 
[Nature. SZL 652-656 (1995); Nature Genet. 5. 151-157 (1993); Nature. 248-252 (1992); Biochem. J., 2S& 671- 
675 (1992); Dev. Growth. Differ.. 36. 49-58 (1994); Int. Immunol.. 2. 585-591 (1990); J. Biol. Chem., ZLL 4593-4596 
(1996)]. 

25 [0005] It was reported that fertilin is involved in an integrin-mediated sperm-egg binding [Nature, 356. 248-252 
(1992)], and meltrin is involved in a myotube formation [Nature. 3ZL 652-656 (1995)]. MDC expressed mainly in a cen- 
tral nervous system is a candidate as a suppresser against a human breast cancer [Nature Genet 5. 1 51 -1 57 (1 993)]. 
and MS2 serves as a macrophage antigen [Int. Immunol.. Z 585-591 (1990)]. However, little have been known about 
the physiological roles of these ADAM family proteins. 

30 [0006] The mouse ADAMTS-1 protein contains a matrix metalloproteinase domain and a disintegrin domain, and 
therefore belongs to the ADAM family. However, the mouse ADAMTS-1 protein is different from other known ADAM fam- 
ily proteins in that it further contains thrombospondin domains. 

[0007] As mentioned, the ADAM family proteins have various kinds of activities such as the involvement of bone or 
muscle metabolism, suppression of cancer growth, or fertilization, and the thrombospondin exhibits an action to inhibit 
35 vascularization and suppresses cancer. Therefore, it is expected that the mouse ADAMTS-1 protein will exhibit unique 
physiological functions. 

[0008] The inventors of the present invention attempted to isolate the corresponding human ADAMTS-1 protein. 
Accordingly, the present inventors designed and prepared various probes on the basis of the base sequence of the 
known mouse ADAMTS-1 gene, and carried out plaque hybridizations with a human kidney cDNA library so as to obtain 
40 a human ADAMTS-1 gene, but a desired gene was not obtained. Then, the present Inventors designed and prepared 
various primers on the basis of the base sequence of the known mouse ADAMTS-1 gene, and carried out PCRs, using 
the human kidney cDNA library as templates under ordinary conditions, so as to obtain the desired gene, but did not 
succe d. 

[0009] Thereafter, the present inventors carried out a PGR of the human kidney cDNA library, using the same prim- 
es ers, but under conditions milder than those ordinarily used, more particularly, an annealing temperature is set lower 
than an ordinary temperature, and the inventors successfully obtained a novel human ADAMTS-1 gene. The resulting 
gene was then, expressed in E. coli, and the biological activities of the recombinant human ADAMTS-1 protein were 
examined. Surprisingly, it was found that the novel human ADAMTS-1 protein can decrease the numbers of leukocytes 
and platelets, and at the same time, increase the number of erythrocytes. Such activities in influencing hematopoietic 
so functions cannot be expected from the structure of the mouse ADAMTS-1 gene which was used as the l>asis in design- 
ing the primers, or from the functions of domains contained in the human ADAMTS-1 protein. The present invention is 
based on the above findings. 

DISCLOSURE OF INVENTION 

55 

[0010] The present invention relates to a protein characterized by containing an amino acid sequence of SEQ ID 
NO: 1: 
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Met Asp He Cys 
Pro Arg Tyr Val 
Phe His Gly Ser 
Ala Ala Arg Leu 
Val Val Val Lys 
Val Thr Ser Asn 
Lys Gin His Asn 
Ala lie Leu Phe 
Thr Leu Gly Met 
Cys Ser Val He 



Arg He 


Arg 


Leu 


Glu Thr 


Met 


Leu 


Gly Leu 


Lys 


His 


Tyr Lys 


His 


Pro 


He Leu 


Val 


He 


Ala Ala 


Leu 


Thr 


Pro Pro 


Ser 


Asp 


Thr Arg 


Gin 


Asp 


Ala Asp 


Val 


Gly 


Glu Asp 


Asp 


Gly 



Arg Lys Lys Arg 
Val Ala Asp Gin 
Tyr Leu Leu Thr 
Ser lie Arg Asn 
His Asp Glu Gin 
Leu Arg Asn Phe 
Arg Asp Ala Glu 
Leu Cys Gly Ser 
Thr Val Cys Asp 
Leu Gin Ala Ala 



Phe Val Ser Ser 
Ser Met Ala Glu 
Leu Phe Ser Val 
Ser Val Ser Leu 
Lys Gly Pro Glu 
Cys Asn Trp Gin 
His Tyr Asp Thr 
Gin TTir Cys Asp 
Pro Ser Arg Ser 
Phe Thr Thr Ala 
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His Glu Leu 


5 


Cys Ala Ser 
Met Leu Ser 
Tyr Met He 


10 


Asp Lys Pro 
Leu Tyr Asp 


15 


Lys His Cys 
Gly Thr Ser 
Ala Asp Gly 


20 


Cys Val Asn 
Ser Trp Gly 


25 


Gly Gly Val 
Asn Gly Gly 
Asn Leu Glu 


30 


Gin Cys Glu 
Pro Ala Val 


35 


Arg Cys Lys 
Leu Gin Pro 
Ser Val Cys 


40 


He Asp Ser 
Gly Ser Thr 


45 


Gly Tyr His 
Val Lys Gin 
Ala He Lys 


50 


Leu Ser Thr 
Tyr Ser Gly 



Gly His Val Phe Asn Met 
Leu Asn Gly Val Asn Gin 
Asn Leu Asp His Ser Gin 
Thr Ser Phe Leu Asp Asn 
Gin Asn Pro He Gin Leu 
Ala Asn Arg Gin Cys Gin 
Pro Asp Ala Ala Ser Thr 
Gly Gly Val Leu Val Cys 
Thr Ser Cys Gly Glu Gly 
Lys Thr Asp Arg Lys His 
Pro Trp Gly Pro Trp Gly 
Gin Tyr Thr Met Arg Glu 
Lys Tyr Cys Glu Gly Lys 
Asp Cys Pro Asp Asn Asn 
Ala His Asn Glu Phe Ser 
Glu Trp He Pro Lys Tyr 
Leu He Cys Gin Ala Lys 
Lys Val Val Asp Gly Thr 
Val Gin Gly Gin Cys Val 
Lys Lys Lys Phe Asp Lys 
Cys Lys Lys He Ser Gly 
Asp He Val Thr He Pro 
Arg Asn Gin Arg Gly Ser 
Ala Ala Asp Gly Thr Tyr 
Leu Glu Gin Asp He Met 
Ser Ser Ala Ala Leu Glu 



Pro 


His 


Asp 


Asp 


Ala 


Lys 


Gin 


Asp 


Ser 


His 


Met 


Met 


Ala 


Ser 


Pro 


Trp 


Ser 


Pro 


Cys 


Ser 


Ala 


Gly 


His 


Gly 


Glu 


Cys 


Leu 


Met 


Pro 


Gly 


Asp 


Leu 


Pro 


Gly 


Thr 


Phe 


Thr 


Phe 


Gly 


Glu 


Asp 


Ser 


Cys 


Ser 


Thr 


Leu 


Trp 


Cys 


Thr 


Gin 


Thr 


Lys 


His 


Phe 


Pro 


Trp 


Lys 


Trp 


Cys 


He 


Asn 


Gly 


Lys 


Phe 


Asp 


Thr 


Pro 


Phe 


His 


Gly 


Asp 


Cys 


Ser 


Arg 


Thr 


Cys 


Gly 


Cys 


Asp 


Asn 


Pro 


Val 


Pro 


Lys 


Arg 


Val 


Arg 


Tyr 


Arg 


Ser 


Cys 


Gly 


Lys 


Thr 


Phe 


Arg 


Glu 


Glu 


Lys 


Ala 


Ser 


Phe 


Gly 


Ser 


Gly 


Ala 


Gly 


Val 


Ser 


Pro 


Lys 


Asp 


Gly 


He 


Gly 


Tyr 


Phe 


Phe 


Val 


Pro 


Cys 


Ser 


Pro 


Asp 


Ser 


Thr 


Lys 


Ala 


Gly 


Cys 


Asp 


Arg 


He 


Cys 


Gly 


Val 


Cys 


Gly 


Gly 


Asn 


Ser 


Val 


Thr 


Ser 


Ala 


Lys 


Pro 


Thr 


Gly 


Ala 


Thr 


Asn 


He 


Glu 


Arg 


Asn 


Asn 


Gly 


Ser 


Phe 


Leu 


He 


Leu 


Asn 


Gly 


Asp 


Tyr 


Thr 


Tyr 


Lys 


Gly 


Val 


Val 


Leu 


Arg 


Arg 


He 


Arg 


Ser 


Phe 


Ser 


Pro 
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10 



15 



20 



25 



Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 
Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 
Phe Asn Ala He Pro Thr Phe Ser Ala Trp Val He Glu Glu Trp Gly 
Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 
Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Val 
Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 
Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 
Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 
His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe He Asp Phe 
Cys Thr Leu Thr Gin Cys Ser, 



[001 1 ] Further, the present irrvention relates to the variation of proteins which are equivalent to the protein contain- 
ing the amino add sequence of SEQ ID NO: 1 . 

[0012] Further, the present invention relates to a protein characterized by containing a matrix metalioproteinase 
30 domain, a disintegrin domain, and a thrombospondtn domain, except for a mouse ADAMTS-1 protein. 

[0013] Further, the present invention relates to a gene characterized by encoding the above novel proteins. 

[0014] Further, the present Invention relates to a vector characterized by containing the above gene. 

[0015] Further, the present invention relates to a transformant characterized by being transformed by the above 

vector. 

35 [0016] Further, the present invention relates to a pharmaceutical composition characterized by connprising (1) the 
protein containing the amino acid sequence of SEQ ID NO: 1 , (2) the variation functionally equivalent to the protein con- 
taining the amino add sequence of SEQ ID NO: 1 , or (3) the protein containing a matrix metalioproteinase domain, a 
disintegrin domain, and a thrombospondin domain. 

[0017] Further, the present invention relates to an immunologically reactive substance (such as a polyclonal anti- 
40 body or a monodonal antibody, or an arrtibody fragment thereof, or an antiserum) characterized by nature of being 
capatDle of specifically reacting with the novel proteins. 

[0018] Further, the present Invention relates to a method for immunologically analyzing the human ADAMTS-1 pro- 
tein, characterized In that a sample is brought into contact with the immunologically reactive substance, and a conplex 
of the human ADAMTS-1 protein and the immunologically reactive substance is detected. 
45 [001 9] Further, the present invention relates to a method for analyzing an mRNA of the human ADAMTS-1 protein, 
characterized in that a sample is brought into contact with a polynudeotide containing a base sequence complementary 
to that of the mRNA of the human ADAMTS-I protein consisting of the amino acid sequence of SEQ ID NO: 1 , and a 
complex of the mRNA of the human ADAMTS-1 protein and the gene is detected. 

[0020] Further, the present invention relates to a method for extracorporeally detecting an immunological state, 
so characterized by analyzing the human ADAMTS-1 protein or the mRNA thereof. 

[0021] Further, the present invention relates to an agent for analyzing an Immunological state, characterized by 
containing the immunologically reactive substance capable of immunologically reacting the human ADAMTS-1 protein 
or the polynudeotide containing the base sequence complementary to that of the mRNA of the human ADAMTS-1 pro- 
tein. 
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BRIEF DESCRIPTION OF DRAWINGS 
[0022] 

5 Figure 1 shows the results of an electrophoresis of a Flag. 1 DMA fragment produced by a PGR. 

Rgure 2 shows a homology between the mouse ADAMTS-1 gene and the Flag. 1 DNA fragment. 

Figure 3 shows results of dot hybridization of the Rag. 1 DNA fragment 

Rgure 4 shows results of an electrophoresis of a Rag. 2 DNA fragment produced by a RACE. 

Rgure 5 shows a homology In base sequences of the bases 1 to 480 in the human ADAMTS-1 gene and the mouse 
10 ADAMTS-1 gene. 

Rgure 6 shows a homology in base sequences of the t>ases 481 to 960 in the human ADAMTS-1 gene and the 
mouse ADAMTS-1 gene. 

Rgure 7 shows a homology in base sequences of the bases 961 to 1440 between the human ADAMTS-1 gene and 
the mouse ADAMTS-1 gene. 

15 Rgure 8 shows a homology in t^ase sequences of the bases 1441 to 1920 between the human ADAMTS-1 gene 
and the mouse ADAMTS-1 gene. 

Rgure 9 shows a homology in base sequences of the bases 1921 to 2184 between the human ADAMTS-1 gene 
and the mouse ADAMTS-1 gene. 

Rgure 10 shows a homology in amino add sequences of the amino acids 1 to 240 between the human ADAMTS- 
20 1 protein and the mouse ADAMTS-1 protein. 

Rgure 11 shows a homology in amino acid sequences of the amino adds 241 to 510 between the human 
ADAMTS-1 protein and the mouse ADAMTS-1 protein. 

Rgure 12 shows a homology in amino acid sequences of the amino acids 511 between 727 in the human 
ADAMTS-1 protein and the mouse ADAMTS-1 protein. 
25 Figure 13 shows results of an electrophoresis of a full-length cDNA of the human ADAMTS-1 gene of the present 
invention, the cDNA being produced by a PCR. 

Rgure 1 4 schematically illustrates a structure of plasmid pG/ADAMTS-1 of the present invention. 
Rgure 1 5 shows results of an electrophoresis of a tranisformant transformed by the plasmid pG/ADAMTS-1 . 
Figure 16 shows results of an electrophoresis of a GST-human ADAMTS-1 fusion protein. 
30 Rgure 17 provides graphs showing effects on the numbers of blood cells when the GST-human ADAMTS-1 fusion 
protein is intravenously administered to a mouse in a single dosage. 

BEST MODE FOR CARRYING OUT THE INVENTION 

35 [0023] The present invention will be explained In detail hereinafter. 

[0024] The human ADAMTS-1 protein of the present invention is a novel protein consisting of 727 amino acid res- 
idues; that is, consisting of the amino add sequence of SEQ ID NO: 1. As shown in Figs. lOto 12, the human ADAMTS- 
1 protein of the present invention contains a matrix metalloproteinase (hereinafter sometimes referred to as "MMP") 
domain consisting of the 12th to 230th amino acid residues counting from the N-terminal amino acid residue, methio- 

40 nine; a disintegrin (hereinafter sometimes referred to as "Dl") domain consisting of the 235th to 305th amino add resi- 
dues; and three thromtjospondin (hereinafter sometimes referred to as "TSP") domains consisting of the 322nd to 
372nd, 618th to 664th. and 672nd to 727th amino acid residues. The human ADAMTS-1 protein contains many 
arginines and lysines, which are basAc amino acids, in a C-terminal region. Therefore, it Is believed that the human 
ADAMTS-1 protein interacts with sulfated polysaccharide molecules, such as heparin or heparan sulfate, in blood. 

45 [0025] The novel protein according to the present invention includes the protein containing the amino acid 
sequence of SEQ ID NO: 1; and a variation functionally equivalent to the protein containing the amino acid sequence 
of SEQ ID NO: 1 (hereinafter sometimes refen-ed to as a "human ADAMTS-1 protein variation"). The term "human 
ADAMTS-1 protein variation" as used herein means a protein having an amino acid sequence wherein one or more 
(particularly one or several) amino acids are deleted in. changed in, or inserted to the amino acid sequence of the 

50 human ADAMTS-1 protein, tiiat is. the amino add sequence of SEQ ID NO: 1 , and exhibiting activities of the human 
ADAMTS-1 protein. A preferable human ADAMTS-1 protein variation has a 92% or more homology in the amino acid 
sequence witfi the human ADAMTS-1 protein. The human ADAMTS-T protein variation includes a fragment which is a 
part of tiie protein containing the amino acid sequence of SEQ ID NO: 1 and exhtoits the activities of tiie human 
ADAMTS-1 protein; and a fragment which is a part of another human ADAMTS-1 protein variation and exhibits the 

55 activities of the human ADAMTS-1 protein. 

[0026] The term "human ADAMTS-1 activity" as used herein means an activity to decrease the numbers of leuko- 
cytes and platelets, and at tiie same time, inaease the number of erythrocytes. 

[0027] Further, the novel protein of the present invention includes a protein containing a matrix metalloproteinase 
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domain, a disintegrin domain, and a thrombospondin domain (hereinafter sometimes referred to as an '^ADAMTS pro- 
tein"). However, the mouse ADAMTS-1 protein is not included in the novel protein of the present invention. 
[(K)28] The term "matrix metalloproteinase domain" as used herein means a domain containing an amino acid 
sequence having a 50% or more (preferably 95% or more) homology with the amino acid sequence of the matrix met- 
5 alloproteinase domain in the human ADAMTS-1 protein, i.e., the amino acid sequence of the 12fri to 230th amino acids 
in the amino acid sequence of SEQ ID NO: 1 . 

[0029] The term "disintegrin domain" as used herein means a domain containing an amino acid sequence having 
a 50% or more (preferably 93% or more) homology with the amino add sequence of the disintegrin domain in the 
human ADAMTS-1 protein, i.e., the amino acid sequence of the 235th to 305th amino acids in the amino acid sequence 
10 ofSEQIDNO:1. 

[0030] The term "thromt>ospondin domain" as used herein means a domain containing an amino add sequence 
having a 50% or more homology with at least one of the amino add sequences of three disintegrin domains in the 
human ADAMTS-1 protein, that is, 

15 (1) a domain containing an amino acid sequence having a 50% or more (preferably 99% or more) homology with 
the amino add sequence of the first thrombospondin domain (hereinafter sometimes referred to as a "human TSP- 
1 domain") from the N-terminus in the human ADAMTS-1 protein, i.e., the amino acid sequence of the 322nd to 
372nd amino acids in the amino acid sequence of SEQ ID NO: 1 : 

(2) a domain containing an amino acid sequence having a 50% or more (preferably 88% or more) homology with 
20 the amino add sequence of the second thrombospondin domain (hereinafter sometimes referred to as a "human 

TSP-2 domain") from the N-terminus in the human ADAMTS-1 protein, i.e., the amino acid sequence of the 618th 
to 664th amino acic^ in the amino acid sequence of SEQ ID NO: 1 ; or 

(3) a domain containing an amino acid sequence having a 50% or more (preferably 88% or more) homology with 
the amino acid sequence of the third thrombospondin domain (hereinafter sometimes referred to as a "human TSP- 

25 3 domain") from the N-terminus in the human ADAMTS-1 protein, i.e.. the amino acid sequence of the 672nd to 
727th amino acids in the amino acid sequence of SEQ ID NO: 1 . 

[0031 ] In the ADAMTS protein of the present invention, the number of each of the matrix metalloproteinase domain, 
the disintegrin domain, and the thrombospondin domain, and the sequential order thereof, are not particularly limited. 

30 SO long as at least one matrix metalloproteinase domain, at least one disintegrin domain, and at least one throm- 
bospondin domain are contained at the same time in the ADAMTS protein. A preferred ADAMTS protein contains a 
matrix metalloproteinase domain, a disintegrin domain and three thrombospondin domains. Further, the sequential 
order of the domains from the N-terminus to the C-termini^ preferak>iy starts from the matrix metalloproteinase domain, 
followed by the disintegrin domain, and then the thrombospondin domain. When three thrombospondin domains are 

35 contained, the sequential order of the domains from the N-terminus to the C-terminus preferably starts from the matrix 
metalloproteinase domain, followed by the disintegrin domain, and then the first TSP domain, the second TSP domain 
and the third TSP domain. 

[0032] In the ADAMTS protein of the present Invention, it is preferable that 

40 (1) the matrix metalloproteinase domain has a 95% or more homology in the amino add sequences with the matrix 
metalloproteinase domain in the human ADAMTS-1 protein. 

(2) the diantegrin domain has a 93% or more homology in the amino acid sequences with the disintegrin domain 
in the human ADAMTS-1 protein, and 

(3) at least one of the thrombospondin domains has a 99% or more homology in the amino acid sequence with the 
45 TSP-1 domain in the human ADAMTS-1 protein, an 88% or more homology in the amino acid sequences with the 

TSP-2 domain in the human ADAMTS-1 protein, or an 88% or more homology in the amino acid sequences with 
the TSP-3 domain in the human ADAMTS-1 protein. 

[0033] In the present ADAMTS protein containing three thrombospondin domains, it is preferable that 

50 

(3-1) the first thrombospondin domain from the N-terminus has a 99% or more homology in the amino add 
sequences with the TSP-1 domain in the human ADAMTS-1 protein, 

(3-2) the second thrombospondin domain from the N-terminus has an 88% or more homology in the amino add 
sequences with the TSP-2 domain in the human ADAMTS-1 protein, and 
55 (3-3) the third thromtx>spondin domain from the N-terminus has an 88% or more homology in the amino add 
sequences with the TSP-3 domain in the human ADAMTS-1 protein. 

[0034] The protein of the present invention may be prepared by various known processes. For example, the protein 
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of the present invention may be prepared using a known genetic engineering technique and the gene of the present 
invention. Alternatively, the protein of the present invention may be purified from a naturally occurring source, using a 
known protein chemical techn'que. 

[0035] The gene of the present invention includes a gene encoding the protein containing the amino acid sequence 
of SEQ ID NO: 1 , particularly the human ADAMTS-1 protein; a gene encoding the human ADAMTS-1 protein variation; 
and a gene encoding the ADAMTS protein (except the mouse ADAMTS-1 protein). The present gene may be DNA or 
RNA. The gene encoding the human ADAMTS-1 protein may be, for example, a gene consisting of the base sequence 
of SEQ ID NO: 2: 



ATG GAT ATC TGC AGA ATT CGG CTT 


AGG AAG 


AAG 


CGA 


TTT 


CTG 


TCC 


AGC 


CCC CGT TAT GTG GAA ACC ATG CTT 


GTG GCA 


GAC 


CAG 


TCG 


ATG 


GCA 


GAA 


TTC CAC GGC ACT GGT CTA AAG CAT 


TAC CTT 


CTC 


ACG 


TTG 


TTT 


TCG 


GTG 


GCA GCC AGA TTG TAC AAA CAC CCC 


AGC ATT 


CGT 


AAT 


TCA 


GTT 


AGC 


CTG 


GTG GTG GTG AAG ATC TTG GTC ATC 


CAC GAT 


GAA 


CAG 


AAG 


GGG 


CCG 


GAA 


GTG ACC TCC AAT OCT GCC CTC ACT 


CTG CGG 


AAC 


TTT 


TGC 


AAC 


TGG 


CAG 


AAG CAG CAC AAC CCA CCC AGT GAC 


CGG GAT 


GCA 


GAG 


CAC 


TAT 


GAC 


ACA 


GCA ATT CTT TTC ACC AGA CAG GAC 


TTG TGT 


GGG 


TCC 


CAG 


ACA 


TCT 


GAT 


ACT CTT GGG ATG GCT GAT GTT GGA 


ACT GTG 


TGT 


GAT 


CCG 


AGC 


AGA 


AGC 


TGC TCC GTC ATA GAA GAT GAT GGT 


TTA CAA 


GCT 


GCC 


TTC 


ACC 


ACA 


GCC 


PAT CAA TTA CCP PAP PTP TTT AAP 


ATP rpA 
Alu LLA 




PAT 

OA! 


PAT 

uAl 




A AP 

AAu 


PAP 

UAu 


TGT GCC AGC CTT AAT GGT GTG AAC 


CAG GAT 


TCC 


CAC 


ATG 


ATG 


GCG 


TCA 


ATG CTT TCC AAC CTG GAC CAC AGC 


CAG CCT 


TGG 


TCT 


CCT 


TGC 


ACT 


GCC 


TAC ATG ATT ACA TCA TTT CTG GAT 


AAT GCT 


CAT 


GGG 


GAA 


TGT 


TTG 


ATG 


GAC AAG CCT CAG AAT CCC ATA CAG 


CTC CCA 


GGC 


GAT 


CTC 


CCT 


GGC 


ACC 


TTG TAC GAT GCC AAC CGG CAG TGC 


CAG TTT 


ACA 


TTT 


GGG 


GAG 


GAC 


TCC 


AAA CAC TGC CCC GAT GCA GCC AGC 


ACA TCT 


AGC 


ACC 


TTG 


TGG 


TCT 


ACC 


GGC ACC TCT GGT GGG GTG CTG GTG 


TCT CAA 


ACC 


AAA 


CAC 


TTC 


CCG 


TGG 
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GCG GAT GGC ACC AGC TGT GGA GAA 
TGT GTG AAC AAA Aa GAC AGG AAG 
AGC TGG GGA CCA TGG GGA CCG TGG 
GGA GGA GTG CAG TAG AGG ATG AGG 
AAT GGA GGG AAG TAC TGT GAA GGC 
AAC CTT GAG GAC TGT CCA GAC AAT 
CAA TGT GAA GCA CAC AAC GAG TTT 
CCT GCG GTG GAA TGG ATT CCC AAG 
AGG TGC AAG CTC ATC TGC CAA GCC 
TTG CAG CCC AAG GTT GTT GAT GGT 
TCT GTC TGT GTG CAA GGA CAG TGT 
ATA GAC TCC AAA AAG AAG TTT GAT 
GGA TCT ACT TGT AAA AAA ATA TCA 
GGA TAT CAT GAT ATC GTC ACA ATT 
GTG AAA CAG CGG AAC CAG AGG GGA 
GCC ATC AAA GCT GCT GAT GGC ACA 
TTG TCC ACC TTA GAG CAA GAC ATT 
TAC AGC GGC TCC TCT GCG GCA TTG 
CTC AAA GAG CCC TTG ACC ATC CAG 
CGA CCT AAA ATT AAA TAC ACC TAC 
TTC AAT GCT ATC CCC ACT TTT TCA 
GAA TGT TCP AAG TCA TGT GAA TTG 
TGC CGA GAC ATT AAT GGA CAG CCT 
AAG CCA GCC AGC ACC AGA CCT TGT 
CAG CTG GGG GAG TGG TCA TCA TGT 
AAA AAA AGA AGC TTG AAG TGT CTG 



GGG 


AAA TGG TGT ATC 


AAC GGC 


AAG 


CAT 


TTT GAT ACG CCT 


TTT CAT 


GGA 


GGA 


GAC TGT TCG AGA 


ACG TGC 


GGT 


GAA 


TGT GAC AAC CTA 


PTP PPA 


AAP 

AA\7 


AAA 

n/vn 


CGA GTG rnr tap 


APA TPP 

AOA I 


TPT 


AAT 


fXA AAA APP TTT 

VAJA AAA AOLr 111 


APA PAP 

AUA UAU 


PA A 

UAA 


TTA 


AAA PPT TPP TTT 

AAA VA/ 1 1 ill 


PPP APT 

UUU AUi 


PPP 


TAP 


PPT CiCr GTP TPA 


PPA AAP 

LxlxA AAU 


PAP 

UAVy 


AAA 

AAA 


PGP ATT GPP TAP 

VJVA./ Ail UVJV/ iAvr 


TTP TTP 


PTT 

Ui 1 


APT 

Aw 1 


PPA TOT APP PrA 


PAT TPjP 


APP 


GTA 

VIA 


AAA GPT GGT TGT 

AAA VJVrl VJMl IVJl 


PAT PPP 


ATP 

Ax w 


AAA 

AAA 


TPT PPT PTT TPP 


PPP PPA 


AAT 

AA 1 


GGA 

UMA 


TPA GTT APT APT 


PPA AAA 

\JVA AAA 


PPT 


ffA 

\yV/A 


ACT GGA GPP APP 


AAP ATP 

mWy Ax V/ 


PAA 


Tcr 


AGG AAP AAT GGP 

Twj\j rui^ /u\i vjwvr 


APP TTT 

AVIVr 1 X X 


CTT 

W X X 


TAT 

1 A 1 


ATT CTT AAT GGT 

A X 1 i 1 AA 1 \J\J I 


GAP TAC 


ACT 


ATG 


TAC AAA GGT GTT 


GTC TTG 


AGG 


GAA 


AGA ATT CGC AGC 


TTT AGC 


CCT 


GTT 


CTT ACT GTG GGC 


AAT GCC 


CTT 


TTC 


GTA AAG AAG AAG 


AAG GAA 


TCT 


GCA 


TGG GTC ATT GAA 


GAG TGG 


GGC 


GGT 


TGG CAG AGA AGA 


CTG GTA 


GAA 


GCT 


TCC GAG TGT GCA 


AAG GAA 


GTG 


GCA 


GAC CAT CCC TGC 


CCC CAG 


TGG 


TCT 


AAG ACC TGT GGG 


AAG GGT 


TAC 


TCC 


CAT GAT GGA GGG 


GTG TTA 


TCT 
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CAT GAG AGC TGT GAT CCT TTA AAG AAA CCT AAA CAT TTC ATA GAC TTT 
TGC ACA CTG ACA CAG TGC AGT TAA 



[0036] The gene of the present invention, such as the gene consisting of the base sequence of SEQ ID NO: 2, may 
10 be obtained, for example, by the following method, which was used by the present inventors when the present gene was 
obtained for the first time. 

[0037] That Is, various suitatjie primers for a PGR are prepared on the basis of the base sequence of the mouse 
ADAMTS-1 gene. DNA fragments may be obtained by carrying out a PGR under a condition milder than that of an ordi- 
nary PGR. i.e.. at an annealing temperature lower than a usual annealing temperature, using a human kidney cDNA 

15 library as templates. Base sequences of the resulting DNA fragments are determined, and compared with the base 
sequence of the mouse ADAMTS-1 gene, to thereby identify the resulting DNA fragments as the desired genes. 
Depending on the primers used in the PGR. a full-length human ADAMTS-1 gene or a partial base sequence of the 
human ADAMTS-1 gene may be obtained. When the partial base sequence is obtained, the remaining base sequence 
of the gene may be obtained by a RAGE (Rapid amplification of cDNA ends) method [Proc Natl. Acad. Sci, USA, 85, 

20 8998-9002 (1988)], and partial base sequences may be ligaled by genetic-engineering to obtain the full-length base 
sequence. 

[0038] When the present inventors designed the base sequences of the primers used to obtain the gene in the 
above method for the first time, the base sequence of the human ADAMTS-1 gene was not knowvn. Therefore, it was 
almost impossible to select base sequences having a complete homology between the mouse ADAMTS-1 gene and 

25 the human ADAMTS-1 gene. 

[0039] The present inventors used primers designed on the basis of the base sequence of the mouse ADAMTS-1 
gene to carry out a PGR at a usual temperature, but a desired DNA fragment could not be obtained. However, the 
present inventors used the same primers and can^ied out a PGR under a condition milder than that of an ordinary PGR. 
i.e., an annealing temperature was set lower than a usual annealing temperature, whereby the desired DNA fragment 

30 was able to be obtained. The comparison of the base sequence of the resulting human ADAMTS-1 gene with the base 
sequences of the primers used revealed an insufficient homology 

[0040] At present, the base sequence of the human ADAMTS-1 gene has been determined according to the 
present invention. Therefore, the base sequence of the human ADAMTS-1 gene may be used to design primers for a 
PGR or probes for plaque hybridization. Such primers or probes may be used to obtain the gene of the present invention 
35 by a known method to obtain a gene, such as a PGR under ordinary conditions or plaque hybridization, instead of the 
method used by the present inventors to obtain the present gene for the first time. 

[0041] The present inventors attempted to obtain an unknown human ADAMTS-1 gene from the human kidney 
cDNA library by plaque hybridization, using probes designed on the basis of the base sequence of the known mouse 
ADAMTS-1 gene, but a desired gene was not obtained. One of the reasons of this failure was an insufficient homology 

40 Of the probes used. Further, the present inventors have can'ied out northern hybridization to analyze the mRNA of the 
human ADAMTS-1 protein, and confirmed that the failure must also have occurred because mRNA is expressed in a 
very small amount, and thus a very small number of the human ADAMTS-1 genes are copied in a cDNA library. 
[0042] The gene of the present invention may be obtained by plaque hybridization, using probes designed on the 
basis of the base sequence of the human ADAMTS-1 gene. 

45 [0043] The resulting gene of the present invention may be expressed in, for example, a eucaryotic or procaryotic 
host to produce the protein of the present invention. 

[0044] If a DNA fragment containing a desired gene is directly introduced into a host ceil, the fragment is not repro- 
duced. However, an extrachromosomal gene reproducible in a cell, such as a plasmid, may be used as a vector to pre- 
par an expression plasmid. A vector which may be used preferably contains genetic information necessary for 
so replication in a host cell, can be independently replicated, is easily isolated and purified from a host cell, and contains 
a detectable nr^rker. 

[0045] An expression vector containing the DNA of the present invention may be constructed in accordance with a 
host cell from various commercially available vectors. A method for introducing the DNA into the vector is well known. 
[0046] As a procaryotic host, there may be mentioned, for example. E. coli strains, such as XLI-Blue, HB101. 
55 JM109. DH5a. AG-1, K12 strain 294 (ATGC 31446). B. x1776 (ATGG 31537), G600. or W3110 (F-. prototrophic; 
ATGG 27375). Further. Bacillus strains, such as Bacillus subtibis, enteric bacteria, such as Salmonella typhimurium or 
Serratia marcescens, or Pseudomonas strains may be used. 

[0047] When the procaryotic host is used, an expression plasmid which may be used as a vector contains a pro- 
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moter, an SD base sequence, and a base sequence necessary for initiating a protein synthesis, i.e., ATG, upstream of 
the gene of the present invention so as to express tfie gene. As a vector for E. coli strains, pUCi 9, pBR322. or pBR327 
are generally and widely used. 

[0048] As a promoter, for example, triptophan promoter, Pl promoter, lac promoter, tac promoter, trc promoter. Ipp 
5 promoter, or p-lactamase promoter may be used. Examples of the marker gene are an ampicillin resistance gene or tet- 
racycline resistance gene. 

[0049] As a eucaryotic host, a yeast is generally and widely used. Of the yeasts, a Saccharomyces yeast can be 
advantageously used. As an expression vector for the eucaryotic host such as a yeast, for example. YRp7 may be used 
[0050] As a promoter of the expression vector for a yeast expression, for example, alcohol dehydrogenase (ADH), 
10 GAL10. 3-phosphoglycerate kinase, enolase. glyceraldehyde-3-phosphate dehydrogenase, or hexoWnase may be 
used. An exarrple of a marker gene Is a trpi gene. 

[0051] As a replication origin, a stop codon, or other DNA sequences used to control a transcription or translation 
in a yeast cell, usual known DNA sequences suitable to the yeast cell may be used. 

[0052] As a culture cell host of a higher animal, there may be mentioned, for example, a rhesus renal cell, a mos- 
15 quito larva celt, an African Green Monkey kidney cell (COS-7 or COS-1), a murine fetal fibroblast, a Chinese hamster 
ovary cell or a dihydrofolate reductase-defective strain thereof, a human cervical epitheliocyte. a human fetal kidney 
cell, a moth ovary cell, a human myeloma cell, or a murine fibroblast cell. 

[0053] The vector generally contains functional sequences to express the DNA of the present invention in a host 
cell, for example, a replication origin, a promoter, which should be upstream of the DNA of the present invention, a 

20 ribosome binding site, a polyadenylated site, and/or a transcription termination sequence. A preferable promoter is, for 
example, an adenovirus 2 main late promoter. SV40 early promoter. SV40 late promoter, or a promoter from cytomeg- 
alovirus, Rous sarcoma virus, or an eucaryote gene, such as estrogen inducible chick egg albumin gene, interferon 
gene, glucocorticoid inducible throsine aminotransferase gene, thymidine kinase gene, main early and late adenovirus 
gene, phosphoglycerate kinase gene, or a factor gene. 

25 [0054] A replication origin from adenovirus. SV40. bovine papilloma virus (BPV), vesicular stomatitis virus (VSV). 
or a derivative vector thereof may be used as the replication origin. In tiiese cases, for example, a neomycin resistance 
gene, a methotrexate resistant dihydrofolate reductase (DHR) gene, or a blastiddin S resistance gene may be used as 
the marker gene. 

[0055] As an insect cell host, for example, BmN4 cell, Sf9 cell. Sf21 cell, or an ovary cell of Trichoplusiani may be 
30 used. Further, a larval silkworm individual may be used as a host. A gene transfer to tiie insect cell can be can-ied out 
by co-infecting tiie insect ceil with a virus DNA and a transfer vector containing a desired gene to be incorporated. As 
the virus DNA. for example, a Bombyx mori nuclear pwlyhedrosis virus, or Autographica californica multiple nuclear pol- 
yh drosis virus may be used. As the transfer vector containing the desired gene to be inserted, for example, a pojyhe- 
drin promoter or plO promoter vector may be used. The desired gene can be inserted downstream of tiie promoters. 
35 The transfer vector can be replicated in E. coli, but cannot be replicated in an insect cell. Therefore, it is preferable to 
replicate many vectors in E. coli, and then express them in the insect cell. According to this process, a larger amount of 
expressed substances can be recovered in comparison with an animal cell. 

[0056] The resulting expression plasmid may be transfected into an appropriate host cell, for example, a microor- 
ganism cell, such as E. coli yeast, or an animal cell, to produce the transformant of tiie present invention. The method 
40 for transfecting the DNA may be, for example, a method of utilizing a competent cell treated with calcium chloride, a pro- 
toplast method, a calcium phosphate transfection method, or an electi-oporation method. 

[0057] The pharmaceutical composition of the present invention comprises (1) the protein containing the amino 
acid sequence of SEQ ID NO: 1. particularly the human ADAMTS-1 protein, (2) the human ADAMTS-1 protein varia- 
tion, or (3) tiie ADAMTS protein, as an active ingredient. In the pharmaceutical composition of the present invention, 
45 the active ingredient may be the mouse ADAMTS-1 protein. The proteins which may be used as the active ingredient 
of the pharmaceutical composition in tiie present Invention have activities to influence hematopoietic functions, for 
example, activities to decrease tiie number of leukocytes and platelets, and at the sane time, increase the number of 
erythrocytes, when administered Into a blood vessel. 

[0058] It is possible to orally or parenterally administer the pharmaceutical composition according to the present 
50 Invention, i.e., the protein containing tiie amino acid sequence of SEO ID NO: 1 , particularly the human ADAMTS-1 pro- 
tein, the human ADAMTS-1 protein variation, or the ADAMTS protein, alone or preferably together with a pharmaceu- 
tically or veterinarily acceptable ordinary carrier, to an animal, preferably a mammal, particularly humans. The 
formulation is not particularly limited to, but may be, for example, oral medicines, such as powders, fine subtilaes. gran- 
ules, tablets, capsules, suspensions, emulsions, syrups, extracts or pills, or parenteral medicines, such as Injections. 
55 liquids for external use. ointments, suppositories, creams for topical application, or eye lotions. 

[0059] The oral medicines may be prepared by an ordinary metiiod using, for example, fillers, binders, disintegrat- 
ing agents, surfactants, lubricants, flowability-enhancers, diluting agents, preservatives, coloring agents, perfumes, 
tasting agents, stabilizers, humectants. antiseptics, antioxidants, such as gelatin, sodium alginate, starch, corn starch. 
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saccharose, lactose, glucose, mannitol, cartx>xyimethy!cellulose, dextrin, polyvinyl pyrrolidone. crystalline cellulose, 
soybean lecithin, sucrose, fatty acid esters (such as glycerin fetty acid ester, sucrose fatty add ester, sorbitan fatty acid 
ester, or propyl eneglycol fatty acid ester), talc, magnesium stearate, polyethylene glycol, magnesium silicate, silicic 
anhydride, or synthetic aluminum silicate. 

5 [0060] For the parenteral administration, for example, an injection such as a subcutaneous or intravenous injection, 
or the per rectum administration may be used. Of the parenteral formulations, an injection is preferably used. 
[0061] Then the injections are prepared, for example, water-soluble solvents, such as physiological saline or 
Ringer's solution, water-Insoluble solvents, such as plant oil or fatty acid ester, agents for rendering isotonic, such as 
glucose or sodium chloride, solubilizing agents, stabilizing agents, antiseptics, suspending agents, or emulsifying 

10 agents may be optionally used, in addition to the protein containing the amino acid sequence of SEQ ID NO: 1 , partic- 
ularly the human ADAMTS-1 protein, the human ADAMTS-1 protein variation, or the ADAMTS protein. 
[0062] The pharmaceutical composition may be administered in the form of a sustained release preparation using 
sustained release polymers. For example, the pharmaceutical cornposition of the present invention may be incorpo- 
rated to a pellet made of ethylenevinyl acetate polymers, and the pellet may be surgically implanted in a tissue to t»e 

15 treated. 

[0063] The pharmaceutical composition of the present invention may contain the protein containing the amino acid 
sequence of SEQ ID NO: 1. particularly the human ADAMTS-1 protein, the human ADAMTS-1 protein variation, or the 
ADAMTS protein in an amount, but not particularly limited to. of 0.0001 to 99% by weight. preferal>ly 0.01 to 80% by 
weight, more preferably 0.01 to 50% by weight. 

20 [0064] When the pharmaceutical composition of the present invention is utilized, the dose is not particularly limited, 
but varies with the kind of disease, the age, sex, body weight, or symptoms of the subject, a method of administration, 
or the like. However, the protein containing the amino acid sequence of SEQ ID NO: 1, particularly the hunnan 
ADAMTS-1 protein, the human ADAMTS-1 protein variation, or the ADAMTS protein may be orally or parenterally 
administered at a dosage of about 0.0001 ^g/kg to 10,000 jig/kg, preferably 0.001 iig/kg to 1.000 ^ig/kg. more prefera- 

25 biy 0.01 jig/kg to 100 >ig/kg a day for an adult, usually once or divided into up to four dosages. 

[0065] The pharmaceutical composition of the present invention may be used not only for the pharmaceutical appli- 
cation but also for various applications. That is. the protein containing the amino acid sequence of SEQ ID NO: 1 . par- 
ticularly the human ADAMTS-1 protein, the human ADAMTS-1 protein variation, or the ADAMTS protein may be 
administered in the form of functional food or health food, together with a conventional food additive, or directly added 

30 to food as a food additive. 

[0066] The pharmaceutical composition of the present Invention contains the protein containing the amino acid 
sequence of SEQ ID NO: 1, particularly the human ADAMTS-1 protein, the human ADAMTS-1 protein variation, or the 
ADAMTS protein, and thus is useful as. for exarrple. an agent for reducing leukocytes, an agent for reducing platelets, 
or an agent for increasing erythrocytes. 

35 [0067] It Is generally known that, when inflammation occurs, leukocytes are activated in blood, move to an inflamed 
site, evdute and/or cause pathosis. Therefore, it is believed that the human ADAMTS-1 protein of the present invention 
would be effective in the treatment of various inflammatory diseases, such as rheumatic arthritis, psoriasis, asthma, 
hepatitis, Kawasaki disease, gout, adult respiratory distress syndrome (ARDS), Crohn's disease, ulcerative colitis, sep- 
sis, or nephritis. Further, the human ADAMTS-1 protein of the present invention exhibits a function to decrease the 

40 numt>er of leukocytes and platelets, and thus would be effective in a treatment of true hypervolemia. The human 
ADAMTS-1 protein of the present invention exhibits a function to decrease the number of platelets. Therefore, it is 
believed that the human ADAMTS-1 protein of the present invention would exhibit an anti-thrombotic action, and would 
be effective in the treatment of cardiac infarction, cerebral inferction. or multi-organ failure. The human ADAMTS-1 pro- 
tein of the present invention exhibits a function to significantly inaease the number of erythrocytes, and would be effec- 

45 tive in a treatment of anemia, as erythropoietin. 

[0068] When lipopolysaccharide (LPS), an immunologically stinrujlating substance, is administered to a mouse (for 
exanrple, a 10 ^g/mouse), an expression of the mouse ADAMTS-1 gene is superinduced in a heart and a kidney [J. 
Biol. Chem., 272. 556-562 (1997)]. Therefore, the mouse ADAMTS-1 protein would possibly exhibit a protective func- 
tion for a heart, and a kidney, upon a lethally acute inflammation such as an endotoxin shock. 

so [0069] Thromljospondin (TSP) is known as a factor for inhibiting vascularization, i.e.. specifically inhibiting a growth 
of endothelial cells [J. Cell. Biol., vn, 765-772 (1990)]. Further, it was reported that the proliferation and metastasis of 
cancer cells can be inhibited by the induction of TSP in cancer cells [J. Cell. Biol., 111. 765-772 (1990)]. Therefore, the 
human ADAMTS-1 protein would probably show a function for inhibiting a cancer or metastasis. Further, a recerrt report 
had stated that TSP or disintegrin is involved in a kx)ne formation [Biochem. Biophy. Res. Commun,. 213. 1017-1025 

55 (1995)]. Therefore, the human ADAMTS-1 protein could be applicat^e to the treatment of a metabolic bone disease, 
such as osteoporosis. 

[0070] The immunologically reactive substance of the present invention specifically reacts the protein containing 
the amino acid sequence of SEQ ID NO: 1, particularly the human ADAMTS-1 protein, the human ADAMTS-1 protein 
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variation, or the ADAMTS protein. The innmunologically reactive substance of the present invention includes, for exam- 
ple, an antibody (a monoclonal antibody or a polyclonal antibody), fragments of the antibody, such as, Fab, Fab', F(ab*)2, 
or Fv, and an antiserum. The immunologically reactive substance of the present invention specifically reacts the human 
ADAMTS-1 protein, and therefore, the immunologically reactive substance of the present Invention specifically reacts 
5 the human ADAMTS-1 protein, and therefore, is useful for analyzing the human ADAMTS-1 protein by immunological 
ways. 

[0071 ] The monoclonal antibody of the present invention may be prepared by a known method, for example, the fol- 
lowing method. 

[0072] A physiological salt solution containing an antigen is mixed with an equal volume of complete Freund's adju- 
re vant or incomplete adjuvant, or an equivalent thereof, such as Hunter's TiterMax™ (Funakoshi; Cat. No. YT001-00, 
Tokyo, Japan), until emulsified. The resulting emulsion is administered subcutaneously. intraperitoneally, intravenously, 
intramuscularly, or intradermally to a mammal, for example, a mouse, rat, rabbit, or hamster, more particularly, a mouse, 
such as a BALB/c mouse, selected in view of a congeniality to a conventional myeloma cell (a first immunization). Then, 
the same procedure is repeated at intervals of two to four weeks for several immunizations, and final immunization is 
15 carried out using only the antigen solution. The spleens are removed aseptically several days after the final immuniza- 
tion, and spleen cells are prepared. 

[0073] The resulting spleen cells are used for a cell fusion. The other parent cells used for the cell fusion, that is, 
the myeloma cells, may be known cell lines, such as. P3X63-Ag8(X63) [Nature, 256. 495-497 (1975)]. P3X63-Ag8U1 
(P3U1) [Current Topics in Miaobiology and Immunology. 8L 1-7 (1978)], or P3X63Ag8.653 (ATCC deposition No. CRL- 
20 1580). 

[0074] The cell fusion may be carried out by ususal methods, for example, the method of Milstein et. al. [Methods 
in Enzymology. 7a, 3-47 (1981)]. The resulting hybridomas are administered to mammals (for example, mice), and 
desired monoclonal antbodies are separated and purified from ascites of the mammals. The separation and purification 
method used may be a known method, such as a dialysis ion exchange chromatography using an ammonium sulfate; 
25 an affinity column chromatography using a protein A or protein G binding polysaccharides carrier or an anti-mouse 
immunoglobrin antibody binding polysaccharides carrier; dialysis, or lyophilization. 

[0075] The polyclonal antibody of the present invention may be prepared by a known method, as indicated below. 
That is, a physiological salt solution containing an antigen is mixed with an equal volume of complete Freund's adjuvant 
or incomplete adjuvant, or an equivalent thereof, such as Hunter's TrterMax™ (Funakoshi; Cat. No. YT001-00, Tokyo. 
30 Japan), until emulsified. The resulting emulsion is administered subcutaneously, Intraperitoneally, or intramuscularly to 
a mammal, for exannple, a rabbit or goat (a first immunization). Then, the same procedure is repeated at intervals of 
two to four weeks for several immunizations. One or two weeks after a final immunization, blood is taken from a carotid 
artery or a heart of the nnammal, and salted-out with ammonium sulfate to prepare a serum. 

[0076] The antibody fragment of the present invention may be prepared, for example, by digesting the polyclonal 
35 antibody or monoclonal antibody of the present invention with a known protease by a conventional method, and then 
isolating and purifying by a conventional method. 

[0077] Production of the human ADAMTS-1 protein is facilitated by an immunologically stimulating substance, such 
as LPS, and therefore, the human ADAMTS-1 protein nnay be used as a diagnostic marker of an immunological state 
in a method for extracorporeally detecting the Immunological state. More particularly, the extracorporeally detecting 
40 method of the present invention may be applied to a sample taken from a subject to be examined, to thereby detect an 
immunological state of an immune function of the subject when the immune function Is affected by various diseases, 
such as inf lannmation, cancer, cachexia, such as cancer cachexia or infectious disease-related cachexia, infectious dis- 
ease, or leukemia. If the immune function of the subject is normal, an immunological state con-esponding to the immune 
function can be detected. 

45 [0078] The sannple which may used in the present invention is not particularly limited, so long as it has a possibility 
of Including the human ADAMTS-1 protein. The sample may be a biological sample taken from a human, particularly a 
patient, for example, a humor, such as a tissue (e.g.. ceils) or an extract therefrom, blood, such as serum, and plasma, 
urine, or cerebrospinal fluid. A sanrple used in a conventional clinical examination may be used in the present Invention 
without limitation. 

so [0079] In the analysis step of the human ADAMTS-1 protein in the sample, the sannple is first brought into contact 
with the substance immunologically reactive to the human ADAMTS-1 protein. If the sample does not contain the 
human ADAMTS-1 protein, a reaction with the immunologically reactive substance does not occur. If the sample con- 
tains the human ADAMTS-1 protein, the immunologically reactive substance binds the human ADAMTS-1 protein, and 
a complex of the immunologically reactive substance and the human ADAMTS-1 protein is formed in an amount corre- 

55 lated with that of the human ADAMTS-1 protein present in the sample. The complex may be easily detected by a known 
method, and therefore, an existence of the human ADAMTS-1 protein in the sanrtple can be detected by detecting the 
existence of the conplex, or an amount of the human ADAMTS-1 protein in the sample can be measured by measuring 
the amount of the complex. The human ADAMTS-1 protein In a tissue or a cell may be measured, using a tissue section 
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sample or a cell sample in a fluorescent antibody technique or an enzyme antibody technique. 
[0080] The immunoiogically reactive substance capable of immunologically reacting the human ADAMTS-1 protein 
includes an anti-human ADAMTS-1 protein antiserum, an anti-human ADAMTS-1 protein polyclonal antibody, of an 
anti-human ADAMTS-1 protein monoclonal antibody, or a fragment thereof. The imnrujnologically reactive substance 

5 may be used singly or in combination thereof. The fragment includes, for example, Fab, Fab', F(ab')2. or Fv, 

[0081] In the method for immunologically analyzing the human ADAMTS-1 protein according to the present inven- 
tion, the sample is brought into contact with the immunologically reactive substance capable of immunologically react- 
ing the human ADAMTS-1 protein, and a complex of the human ADAMTS-1 protein and the immunologically reactive 
substance is formed. Then, the human ADAMTS-1 protein bound to the antibody is detected and the amount thereof is 

10 measured by an immunochemical method, to thereby find a level of the human ADAMTS-1 protein In the sample. 
[0082] The immunochemical method principally may be, for example, any conventional immunoassay, for example, 
EIA, ELISA. RIA or the like. The immunochemical methods are generally classified as follows: 

(1) Competitive assay: 

15 

[0083] A sample containing an unknown amount of antigens and a given amount of labeled antigens is conrpeti- 
tively reacted with a given amount of antibodies, and then an activity of the labeled antigens bound to the antibodies or 
an activity of the labeled antigens not bound to the antibodies is measured. 

20 (2) Sandwich assay: 

[0084] An excess amount of antitxxJtes immobilized on carriers is added and reacted to a sample containing an 
unknown amount of antigens (a first reaction). Then, a given excess amount of labeled antibodies is added and reacted 
therewith (a second reaction). An activity of the labeled antibodies on the carriers is measured. Alternatively, an activity 
25 Of the labeled antibodies which are not on the carriers is measured. The first reaction and the second reaction may be 
carried out at the same time, or sequentially. 

[0085] When a labeling agent is a radioactive isotope, a well counter or a scintillation counter may be used for 
measurement. When the labeling agent is an enzyme, an enzymatic activity can be measured by colorimetry or fluor- 
imetry, after adding a substrate and allowing to stand. When the labeling agent is a fluorescent substance or an lumi- 
30 nescent substance, a known method therefor may be used, respectively. 

[0086] In addition to the above methods, recently a western blotting method has been used wherein electro- 
phoresed proteins are transferred onto a filter such as a nitrocellulose membrane, and a target protein is detected with 
an antibody. The western blotting method may also be used In the detection of the human ADAMTS-1 protein in the 
present invention. 

35 [0087] The antibody used in the above methods can be labeled with an appropriate marker. Examples are a radio- 
active isotope, an enzyme, a fluorescent substance, or a luminescent substance, by a known method of labeling anti- 
bodies. 

[0088] The radioactive isotope may be, for exannple, ''^^1, I, ^H. ^^C. or ^^S. 

[0089] Preferably, the enzyme used is stable and has a large specific activity. Examples of the enzyme are a gly- 
40 cosldase (such as. ^galactosidase. p-glucosidase, p-glucuronidase, p-fructosidase, a-galactosidase, a-glucosidase, 
or a-mannosidase). an amylase (such as, a-amylase. p-amylase, isoamylase, glucoamylase, or taka-amylase), a cel- 
lulase, or a cartx>hydrase such as lysozyme; a urease, or an amidase such as asparaginase; a choline esterase, such 
as acetylcholinesterase, a phosphatase, such as alkaline phosphatase, a sullatase. an esterase such as lipase; a 
nuclease such as deoxyribonuclease or ribonuclease; an Iron porphyrin enzyme, such as a catalase, peroxidase or 
45 cytochrome oxidase; a copper enzyme, such as a tyrosinase or ascorbate oxidase; dehydrogenase, such as an alcohol 
dehydrogenase, malate dehydrogenase, lactate dehydrogenase, or isocitrate dehydrogenase. 

[0090] The fluorescent substance may be, for example, fluorescamine. or a fluorescence Isothiocyanate, and the 
luminescent substance may be, for example, luminol. a luminol derivative, luciferin or ludgenin. A signal from the above 
lab I may be detected by known methods. 
so [0091] The labeling agent can be bound to antibodies by any conventional method, such as a chloramin T method 
[Nature. 194. 495-496, (1962)], a periodic acid method [Journal of Histochemistry and Cytochemistry. 22. 1084-1091 . 
(1974)]. or a maldmide method [Journal of Biochemistry. ZS. 233-236. (1976)]. 

[0092] An EIA method as one of the above measurement methods will be mentioned hereinafter A sample ^ 
added to the first anti-human ADAMTS-1 protein antibodies Immobilized on a carrier (such as an assay plate), and the 
55 anti-human ADAMTS-1 protein antibodies are bound to the human ADAMTS-1 proteins to form complexes. To the com- 
plexes, the second anti-human ADAMTS-1 protein antibodies labeled with enzyme (such as p^oxidase) are added to 
react with the complexes to form "first antibody/human ADAMTS-1 protein/second antibody" complexes. To the result- 
ing '^irst antibody/human ADAMTS-1 protein/second antitxxJy" complexes, a substrate for the enzyme label (such as 
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peroxidase) is added, and an absorbance or fluorescent strength of products of the enzymatic reaction is measured, 
whereby enzymatic activities of the enzyme labels attached to the "first antibody/human ADAMTS-1 protein/second 
antibody" complexes are measured. A series of the above prociedures is caried out in advance for a standard solution 
containing a known amount of the human ADAMTS-1 protein, and a standard curve based on the relationship between 

5 the human ADAMTS-1 protein and the absort)ance or fluorescent strength Is prepared. A comparison is made between 
the standard curve and absorbance or fluorescent strength for a sample containing an unknown amount of the human 
ADAMTS-1 proteins, and the amount of the human ADAMTS-1 proteins in the sample can be measured. 
[0093] Another EIA method will be mentioned hereinafter. A sample is brought into contact with a carrier (such as 
an assay plate) to immobilize the human ADAMTS-1 proteins in the sample onto the carrier. Then, the anti-human 

10 ADAMTS-1 protein antibodies (first antibodies) are added thereto to form complexes of the human ADAMTS-1 protein 
and the first antibody To the complexes are added anti-first antibody antibodies (second antibodies) labeled with 
enzyme (such as peroxidase), to react with the complexes to form "human ADAMTS-1 protein/first arrtibody/second 
antibody" complexes. To the resulting "human ADAMTS-1 protein/first antibody/second antibody" connplexes is added 
a substrate for the enzyme label (such as peroxidase), and the absorbance or fluorescent strength of products of the 

15 enzymatic reaction is measured, whereby enzymatic activities of the enzyme labels attached to the "human ADAMTS- 
1 protein/first antibody/second antibody" complexes are measured. A series of the above procedures is carried out in 
advance for a standard solution containing a known amount of the human ADAMTS-1 protein, and a standard curve 
based on the relationship between the human ADAMTS-1 protein arxl the absort^nce or fluorescent strength is pre- 
pared. A comparison is made between the standard curve and the absort>ance or fluorescent strength for a sanple con- 

20 taining an unknown amount of the human ADAMTS-1 proteins, and the amount of the human ADAMTS-1 proteins in 
the sample can be measured. 

[0094] Further, an RIA method will be mentioned hereinafter. A sample is added to the first anti-human ADAMTS- 
1 protein antibodies immobilized on a carrier (such as a test tube), and the anti-human ADAMTS-1 protein antibodies 
are bound to the human ADAMTS-1 proteins to form complexes. To the complexes are added the second anti-human 

25 ADAMTS-1 protein antibodies labeled with radioactive isotope (such as ^^^1), to react with the conrplexes to form TirsX 
antibody/human ADAMTS-1 protein/second antibody" complexes. A radioactivity of the resulting "first antibody/human 
ADAMTS-1 protein/second antibody" complexes is measured. A series of the above procedures is carried out in 
advance for a standard solution containing a known amount of the human ADAMTS-1 protein, and a standard curve 
based on the relationship between the human ADAMTS-1 protein and the radioactivity Is prepared. A comparison is 

30 made between the standard curve and the radioactivity for a sample containing an unknown amount of the human 
ADAMTS-1 proteins, and the amount of the human ADAMTS-1 proteins in the sample can be measured. 
[0095] Another RIA method will be mentioned hereinafter. A sample is brought into contact with a carrier (such as 
a test tube) to imnrwbilize the human ADAMTS-1 proteins in the sample onto the carrier. Then, the anti-human 
ADAMTS-1 protein antibodies (first antibodies) are added thereto to form complexes of tiie human ADAMTS-1 protein 

35 and the first antibody To the complexes are added anti-first antibody antibodies (second antikjodies) labeled with radi- 
oactive isotope (such as ^^^1), to react with tiie complexes to form "human ADAMTS-1 protein/first antibody/second 
antibody" complexes. A radioactivity of the resulting "human ADAMTS-1 protein/first antibody/second antibody" com- 
plexes is measured. A series of the above procedures is carried out in advance for a standard solution containing a 
known amount of the human ADAMTS-1 protein, and a standard curve k>ased on tiie relationship between the human 

40 ADAMTS-1 protein and the radioactivity is prepared. A comparison is made between the standard curve and the radi- 
oactivity for a sample corrtaining an unknown amount of the human ADAMTS-1 proteins, and the amount of the human 
ADAMTS-1 proteins in the sample can be measured. 

[0096] In the metiiod for analyzing tiie mRNA of the human ADAMTS-1 protein in a sample, the sample Is reacted 
with a polynucleotide containing a base sequence complementary to that of the mRNA of the human ADAMTS-1 pro- 

45 tein. and the resulting complex of the mRNA of the human ADAMTS-1 protein and tiie polynucleotide is delected, or the 
amount of tiie complex is measured to thereby analyze the mRNA of tiie human ADAMTS-1 protein. 
[0097] The polynucleotide contains a sequence complementary or substantially complementary to that of a part of 
the mRNA h-anscribed from a selected gene (DNA), and thus forms a double strand with the mRNA transcribed from 
the target gene. It is believed that any polynucleotide sufficiently complementary to form a stable complex with a target 

so mRNA can be used. The polynucleotide able to be used in the present invention may be complementary to substantially 
any region in a target mRNA. The polynucleotide can be used as a DNA probe for detecting an increase or a decrease 
of expression of the mRNA specific to the human ADAMTS-1 protein gene. That is. the polynucleotide is specifically 
attached to the mRNA of the target human ADAMTS-1 protein, and forms a molecular hybrid, whereby a degree of 
expression of the human ADAMTS-1 protein in cells can be detected. 

55 [0098] The polynucleotide able to be used in the present invention may be prepared by appropriately selecting a 
base sequence complementary to a specific base sequence of the mRNA of the target human ADAMTS-1 protein, and 
using a known DNA synthesizer, a known PGR apparatus, a gene cloning or the like. Various length polynucleotides 
may be used, but the polynucleotide preferably has 10 or more bases, more preferably 1 7 or more bases. 
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[0099] The polynucleoticle may be a non-modified polynucleotide or a polynucleotide analogue. An appropriate 
analogue may be. for example, an ethyl or methyl phosphate analogue, or a phosphorothioated polydeoxynucleotide 
[Nucleic Acids Res., 14, 9081-9093. (1986); J. Am. Chem. Soc, IQg, 6077-6079, (1984)1. with recent improvement in 
the production of polynucleotide analogue, for example, a 2'-C)-methylribonucleotide [Nucleic Acids Res.. 15. 6131- 
5 6148. (1987)]. or a conjugated RNA-DNA analogue, i.e., chimera polynucleotide [FEBS Lett., 215. 327-330, (1987)]. 
may be used. 

[0100] The selected polynucleotide may be of any kind, for example, may have an electrical charge or no electrical 
charge. The polynucleotide may be labeled with a known labeling agent, such as a radioactive isotope, or a fluorescent 
substance by a conventional method, so as to carry out the above experiment in vitro or in vivo. The radioactive isotope 

10 may be, for example, ""^^l. '•^^ I. ^h, ''^C, ^^F, or ^^S. Of these radioactive isotopes, it is preferable to label the polynucle- 
otide with by a random primer method [Anal. Biochem., 132. 6-13. (1983)]. Further, a fluorescent coloring agent 
forming a derivative may be used as a labeling agent, as this enables an easy handling with a low risk factor. As the 
fluorescent coloring agent, any coloring agents capatrfe of fc)lnding the polynucleotide may be used. For example, fluo- 
rescein, rhodamin, Texas red. 4-f luoro-7-nitrobenzofurazane (NBD), coumarin. fluorescamine. succinyl fluorescein, or 

15 dansyt may be preferably used. 

[0101] An amount of an mRNA of the human ADAMTS-1 protein may be measured by a northern blotting method, 
using cDNA of the human ADAMTS-1 protein as follows: an mRNA is extracted and isolated from any somatic cell or 
tissue, then the isolated mRNA is electrophoresed on an agarose gel and transferred onto a nitro cellulose or nylon 
membrane, and then reacted with a labeled human ADAMTS-1 protein cDNA probe to measure an amount of the 

20 mRNA of the human ADAMTS-1 protein. The human ADAMTS-1 protein cDNA probe used is a DNA complementary 
to the human ADAMTS-1 protein mRNA. and has preferably 1 7 or more bases. 

[01 02] The agent for analyzing an immunological state according to the present invention contains, as a main ingre- 
dient, the immunologically reactive substance capable of immunologically reacting the human ADAMTS-1 protein. The 
immunologically reactive substance capable of immunologically reacting the human ADAMTS-1 protein may be. for 
25 example, an anti-hurran ADAMTS-1 protein antfeerum, an anti-human ADAMTS-1 protein polyclonal antibody, or an 
anti-human ADAMTS-1 protein monoclonal antibody, of a fragment of the antibodies. 

[0103] The agent for analyzing an immunological state according to the present invention may contain, as a main 
ingredient, the polynucleotide containing the base sequence complementary to that of an mRNA of the human 
ADAMTS-1 protein, instead of the immunologically reactive substance. 
30 [0104] The human ADAMTS-1 protein per se or an mRNA of the human ADAMTS-1 protein in a sample can be 
analyzed according to the above methods using the agent for analyzing an immunological state according to the 
present invention, and the immunological state of a subject to be examined, wherein the immune function is affected by 
various diseases, can be judged from the result. 

35 EXAMPLES 

[0105] The present invention now will be further illustrated by but is by no means limited to. the following Examples. 
Example 1 : Isolation of the human ADAMTS-1 cDNA and determination of the base sequence thereof 

40 

[0106] As primers for a PGR method, a DNA [hereinafter referred to as a "forward primer (1)T having the base 
sequence (i.e., the base sequence of SEQ ID NO: 4: AGAACCTGTQ GTGGTGGAGT TCAATACACA) corresponding 
to an amino acid sequence (i.e.. the amino add sequence of SEQ ID NO: 3: Arg Thr Cys Gly Gly Gly Val Gin Tyr Thr) 
contained in the first thrombospondin (TSP) domain from the N-terminus among three TSP domains of the mouse 
45 ADAMTS-1 protein [J. Biol. Chem.. 272. 556-562 (1 997)]. and a DNA [hereinafter refen-ed to as a "back primer (1 )T hav- 
ing the base sequence (i.e., the base sequence of SEQ ID NO: 5: CCTCTTAACT GCACTGTGTC AGTGTGGAAA AG) 
complementary to the base sequence encoding amino acids in the G-terminus of the mouse ADAMTS-1 protein and 
the base sequence in the vicinal regions (i.e.. the regions upstream and downstream of the C-terminus) were chemi- 
cally synthesized. 

so [0107] To 99 ^il of a solution containing 0.5 ^iM fonward primer (1), 0.5 ^M back primer (1 ), 0.5 units of Taq polymer- 
ase (Ex Taq polymerase: Takarashuzo. Kyoto, Japan), and 40 ^M 4dNTP in a PGR buffer [10 mM Tris-HC! (pH 8.3), 
50mM KCQ (Ex Taq buffer; Takarashuzo. Kyoto. Japan), 1 jil of a human kidney cDNA library (Marathon-Ready cDNA; 
Clontech Lab. Inc., Palo Alto, CA, USA) was added as a template DNA. A PGR method was performed at an annealing 
temperature lower than that used in a standard PGR method. That is. the PGR reaction was carried out by repeating a 

55 cyde conrposed of denaturation at 94**G for 30 seconds, annealing at 50**C for 30 seconds, and DNA synthesis at 72**C 
for 2 minutes, 40 times, i.e.. 40 cycles. 

[0108] A sample (5 ^il) was taken from the resulting reaction mixture, and electrophoresed on 1% agarose gel. As 
shown in Fig. 1. a single DNA band of 1 .2 Kb was observed. The rest of the reaction mixture was electrophoresed. and 
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the DN A fragment of 1 .2 Kb (hereinafter sometimes referred to as a "Flag. 1 DNA fragment") was recovered from a low- 
melting-point agarose gel. Then, the Rag. 1 DNA fragment was cloned in a pCff" 2.1 vector (Invitrogen Corp., San 
Diego, CA, USA). 

[0109] A part (303 bp) of the base sequence of the cloned Flag. 1 DNA fragment was determined by an automatic 
5 DNA sequencer (DSQ1000; Shimadzu Corp., Kyoto, Japan). A homology search between the partial base sequence of 
the cloned Flag. 1 DNA fragment and the base sequence of the mouse ADAMTS-1 was conducted to f irxl that a homol- 
ogy in the base sequences was 77.4%. The partial base sequence of the Flag. 1 DNA fragment and a partial base 
sequence of the mouse ADAMTS-1 gene having a homology therewith are shown in Fig. 2. The symbol ":" in Fig. 2 
means that a base in the Flag. 1 DNA fragment Is identical to a con-esponding base in the mouse ADAMTS-1 gene. 
10 [0110] Further, a dot hybridization (Biochemistry, 16. 4743-4749 (1977)] was conducted to find that a mouse 
ADAMTS-1 cDNA labeled with ^^P by a random primed DNA-labeling kit (Boehringer Manmheim GmbH. Germany) 
was hybridized with the Flag. 1 DNA fragment. The results are shown in Fig. 3. A pCR™2.1 vector as a control was not 
hybridized with ^^P-labeled mouse ADAMTS-1 cDNA, whereas the mouse ADAMTS-1 cDNA and the Flag. 1 DNA frag- 
ment were hybridized with ^^P-labeled mouse ADAMTS-1 cDNA. 
15 [0111] The results of the homology search and dot hybridization mean that the Flag. 1 DNA fragment is a part of 
the human ADAMTS-1. 

[0112] To obtain a DNA fragment upstream of the Flag. 1 DNA fragmerrt, a Rapid amplification of cDNA ends 
(RAGE) method using a Marathon cDNA Amplification kit (Clontech Lab. Inc.. Palo AKo, CA. USA) was performed as 
follows. That is. as back primers for the base sequence of the Flag. 1 DNA fragment, a DNA primer (hereinafter some- 

20 times referred to as a "GSP-1 primer") having the base sequence (i.e.. the base sequence of SEQ ID NO: 6: CCTCT- 
TAACT GCACTGTGTC AGT) complementary to the base sequence of the 3'-end region of the Flag. 1 DNA fragment, 
and a DNA primer (hereinafter sometimes referred to as a "GSP-2 primer") having the base sequence (i.e.. the base 
sequence of SEQ ID NO: 7: CAGGCCCACT CCCAAAGGAA GCTT) complementary to the base sequence of the 5'- 
nd region of the Flag. 1 DNA fragment were chemically synthesized. As forward primers, an AP1 primer and an AP2 

25 primer attached to the above kit were used. The API primer had the base sequence of SEQ ID NO: 8: 
CCATCCTAAT AGGACTCACT ATAGGGC. 
and the AP2 primer had the base sequence of SEQ ID NO: 9: 
ACTCACTATA GGGCTGGAGC GGC. 

[01 1 3] After 5 ^1 of a human kidney cDNA library (Marathon- Ready cDNA; Clontech Lab. Inc.. Pato Alto, CA. USA). 

30 1 ^1 of the AP1 primer. 1 m^I of 10 |xM GSP-1 primer. 1 nl of a Tag polymerase (0.5 unit; Ex Taq polymerase). 1 ^1 of an 
anti-Taq polymerase antibody (Taq Start Antibody; Clontech Lab. Inc., Palo Alto, CA. USA), 5 nl of a PCR buffer having 
a 10-fold concentration [lOOmM Tris-HCI (pH 8.3). 500mM KCI] (Clontech Lab. Inc.. Palo Alto. CA, USA), and 36 of 
distilled water were mixed, a PCR reaction was performed. The PCR reaction was carried out by repeating a cycle com- 
posed of a step at 94''C for 30 seconds and a step at SB'^C for 4 minutes. 35 times, i.e. . 35 cycles. The resulting reaction 

35 mixture was diluted to 50-fold with 10 mM Tricine-EDTA buffer (Clontech Lab. Inc., Palo Alto, CA, USA). 

[01 1 4] Then. 5 of the diluted liquid, 1 ^il of the AP2 primer. 1 ^1 of a 1 0 ^M GSP-2 primer, 1 ^1 of a Taq polymerase 
(0.5 unit; Ex Taq polymerase). 1 ^1 of an anti-Taq polymerase antilDody (Taq Start Antibody). 5 ^l of a PCR buffer having 
a 10-fold concentration (Clontech Lab. Inc.. Palo Alto, CA, USA), and 36 ^1 of distilled water were mixed, and a PCR 
reaction was then performed. The PCR reaction was carried out by repeating a cycle composed of a step at 94°C for 

40 30 seconds and a step at eS'^C for 4 minutes 20 times, i.e.. 20 cycles. 

[0115] A sample (5 ^il) was taken from the resulting reaction mixture, and electrophoresed on 1% agarose gel. As 
shown in Fig. 4. a single DNA band of about 1 .2 Kb was observed. The DNA fragment (hereinafter sometimes referred 
to as a "Flag. 2 DNA fragment") was cloned in a pGR™ 2.1 vector by a conventional method, and the full-length base 
sequence of the Flag. 2 DNA fragment determined by a Dye Terminator Cycle Sequencing method (Perkin Etmer 

45 Japan, Urayasu, Japan). 

[01 16] Further, the full-length base sequence of the Flag. 1 DNA fragment was determined by the Dye Terminator 
Cycle Sequencing method (Perkin Elmer Japan, Urayasu, Japan). From the obtained base sequences of the Flag. 1 
DNA fragment and the Flag. 2 DNA fragment, the full-length base sequence of the hunran ADAMTS-1 cDNA was deter- 
mined. The full-length base sequence (2184 bp including a stop codon) is shown in SEQ ID NO: 2 and the amino add 

so sequence (727 amino acid residues) of the human ADAMTS-1 protein deduced from the above base sequence is 
shown in SEQ ID NO: 1 . The partial base sequence of the Flag. 1 DNA fragment as shown in Fig. 2 contains some 
bases not identical to the full-length base sequence of the human ADAMTS-1 cDNA (SEQ ID NO: 2). However, the par- 
tial base sequence as shown in Fig. 2 was an interim sequence obtained in the process of determining the base 
sequence. The base sequence of SEQ ID NO: 2 is a correct base sequence of the human ADAMTS-1 cDNA which has 

55 been finally determined. 

[0117] The human ADAMTS-1 protein is cysteine-rlch. and contains many basic amino acids such as lysine and 
arginine in the C-terminal region, and two N-glycosylation sites (the 307th to 309th amino acids and 524th to 526th 
amino acids). 
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[0118] TTie homology between the base sequences of the human ADAMTS-1 gene and the mouse ADAMTS-1 
gene is shown in Figs. 5 to 9. and the homology in the amino acid sequences deduced from the base sequences is 
shown in Figs. 10 to 12. 

[0119] In Figs. 5 to 9, the symbol means that a base of the human ADAMTS-1 gene is identical to the corre- 

5 sponding base of the mouse ADAMTS-1 gene. 

[01 20] In Rga 1 0 to 1 2, the symbol means that an amino acid residue of the human ADAMTS-1 protein is iden- 
tical to the con-esponding amino acid residue of the mouse ADAMTS-1 protein. In Figs. 10 to 12, "MMP domain" means 
a matrix metalloproteinase domain; the line between the 1 1th and 12th amino acids indcates the starting site of the 
matrix metalloproteinase domain; "Dl domain" means the disintegrin domain; the line between the 234th and 235th 

10 amino adds indicates the starting site of the disintegrin domain; *TSP domain" means the thrombospondin domain; and 
amino acid sequences in boxes (three occurrences) mean the thrombospondin domain. 

[0121] TTie homology in the base sequences between the human ADAMTS-1 and the mouse ADAMTS-1 was 
85.5% and that in the amino acid sequences was 90.1%. The results show that ADAMTS-1 is the protein of which, 
between mouse and human, the sequences have been preserved. 

15 

Example 2: Preparation of the hum an ADAMTS-1 fusion protein in E. coli 

(1) Construction of an expression vector for E. coli 

20 [0122] To introduce a Smal site at the 5'-side and a NotI site at the 3'-side into the DNA encoding a partial region 
downstream of the MMP donnain in the full-length human ADAMTS-1 protein, a forward primer (2) having the base 
sequence of SEQ ID NO: 10: 

CACCCCGGGA GGAAGAAGCG ATTTGTGTCC AGCCCCCGTT ATG. 
and a back primer (2) having the base sequence of SEQ ID NO: 1 1 : 
25 GTGGCGGCCG CCCTCTTAAC TGCACTGTGT CAGTGTGCAA AA 
were chemically synthesized. 

[0123] After 5 ^1 of the fonward primer (2). 5 ^1 of the back primer (2). 1 of a human kidney cDNA library (Mara- 
thon-Ready cDNA; Clontech Lab. Inc.. Palo Alto. CA. USA). 1 ^1 of a Taq polymerase (0.5 unit: ExTaq polymerase). 1 
li\ of an anti-Taq polymerase antibody (Taq Start Antibody; Clontech Lab. Inc.. Palo Alto. CA. USA), 10 nl of a PCR 
30 buffer having a 10-fold concentration (Clontech Lab. Inc., Palo Alto. CA, USA), 8 of 2.5 mM 4dNTP (Takarashuzo. 
Kyoto. Japan), and 69 ^il of distilled water were mixed, a PCR reaction was performed. The PCR reaction was carried 
out by repeating a cycle composed of a step at 94**C for 1 minute, a step at 55**C for 45 seconds, and a step at 72**C for 
2 seconds 40 times, i.e.. 40 cycles. 

[0124] A sample (5 ^1) was taken from the resulting reaction mixture, and electi-ophoresed on 1% agarose gel. As 
35 shown in Fig. 13, a single DNA band of about 2.2 Kb was obtained. The DNA fragment of about 2.2 Kb was cloned in 
the pCR^" 2.1 vector by a conventional method, and a large quantity of the plasmids produced [Nucleic Acids Res., 9, 
2989-2998 (1981)]. The resulting plasmids prepared on a large scale were treated witii restriction enzymes, Smal 
(Takarashuzo, Kyoto. Japan) and NotI (Takarashuzo. Kyoto, Japan) to obtain a DNA fragment of about 2.2 Kb. The DNA 
fragment of about 2.2 Kb was cloned in a Smal-NotI site of an expression vector for E. coli pGEX-5X-l [Infect Immun.. 
40 5S. 3909-3913 (1990)] (Pharmacia Biotech. Uppsala, Sweden). The resulting expression plasmid was named 
pG/ADAMTS-1. The structure of tiie plasmid pQ/ADAMTS-1 is schematically shown in Fig. 14. It is believed ttiat the 
ADAMTS-1 protein is expressed in the form of a fusion protein (molecular weight = at>out 96 Kd) with a glutathione-S- 
transferase (hereinafter sometimes referred to as a "GST^ (molecular weight = about 26 Kd). In Rg. 14, "Ori" means a 
replication origin. "Amp^" means an ampiciilin resistance gene, and "laq 1^** means a laq repressor. 

45 

(2) Expression of the GST-human ADAMTS-1 fusion protein in E. coli 

[0125] The plasmid pG/ADAMTS-1 was irrtroduced into an E. coli BL-21 sti-ain having a low protease activity (Phar- 
macia Biotech. Uppsala, Sweden) by a conventional method [Proc. Nati. Acad. Sd. USA. 69, 21 10-2114 (1972)]. E. coli 

so clones containing the plasmid were isolated as ampiciilin resistance strains. Five ampiciilin resistance strains (herein- 
after referred to as "clone #1" to "clone #5") randomly selected from the strains were used to inoculate 2 ml of 2xYT 
medium (prepared by dissolving 16 g of trypton. 10 g of yeast extract, and 5g of NaCI in 1 liter of distilled water; pH 7.2). 
and cultured overnight at 37°C. Then, a set of two test tubes containing 1800 ^1 of an LB culture medium containing 
ampiciilin (100 Kig/ml) was prepared for each clone. To each test tut»e. 200 nl of the overnight culture was poured. Then 

55 after incubating at 37*C for 2 hours. 20 ii\ (final concentration = 1 .0 mM) of isopropyl-p-D-thio-galactopyranoside (IPTG) 
(Takarashuzo. Tokyo. Japan), an expression-inducer. was added to one of the two test tubes. Thereafter, the test tut>es 
were incubated at 37^C for 2 hours. The expression-inducer was not added to the other test tube, which was used as a 
control. 
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[0126] Microorganisms were harvested by cerrtrifugation (14000 rpm, 1 minute) from 1 ml of the culture, using a 
microcentrifuging apparatus, then susperxJed in 100 nJ of a phosphate-buffered solution (140mM NaCI, 2.7mM KCI, 
lOmM Na2 HPO4, 1.8mM KH2 PO4. pH 7.2; hereinafter refen-ed to as a PBS) and thereafter dissolved in 100 jil of a 
2xsample buffer (0.25M Tris-HCI, 2% SDS, 3% glycerol, 10% p-mercaptoethanol, 0.01% bromophenol blue; pH 6.8). 
£ The resulting solution (10 ^) was subjected to an SDS-polyacrylamide gel electrophoresis (hereinafter sometimes 
referred to as an "SDS-PAGE"), and an expression induction of the desired protein was confirmed by a Coomassie 
staining method. 

[01 27] The results are shown in Fig. 1 5 wherein lanes show the results of the electrophoresis of E coli incubated 
with the expression inducer, IPTG, and lanes show the results of the electrophoresis of E coli incubated without the 
10 expression inducer, IPTG. In each lane, a protein having a molecular weight of about 1 00 Kd was observed. This is 
identical to an expected molecular weight of the GST-human ADAMTS-1 fusion protein, i.e., about 96 Kd. However, 
such a protein was not observed in the lanes. 

[0128] Of five clones ("clone #1 " to "clone #5"), the clone #2 exhibited the highest expression, and thus was used 
in the following Examples. 

15 

(3) Extraction and isolation of the GST-human ADAMTS-1 fusion protein 

[0129] After overnight incubation. 1 ml of the culture of the done #2 was added to 100 ml of a 2xYT culture medium 
containing 100 ^g/ml ampicillin. and incubated at 37**C. When an absorbance at 600 nm reached about 0.5, 1 ml of a 

20 100 mM IPTG was added to the culture, and then incubation was continued for 2 hours. 

[0130] E. coli was harvested by centrifugation (3000 rpm, 30 minutes) from the culture, and then suspended in 8 ml 
of PBS. To the suspenson, 1 ml of 0.5M EDTA solution and 1 ml of 25 mg/ml lysozyme solution were added, and the 
whole was allowed to stand in ice for 30 minutes. After 1 10 fJ of Triton X-100 was added, the microorganisms were dis- 
rupted on ice by a sonicator (TAITEC. Koshigaya, Japan). The disruption liquid was centrifuged (8000 rpm, 4*'C, 10 min- 

25 utes), then the resulting precipitate suspended in 30 ml of PBS containing 1 .0% Triton X-100. and thereafter centrifuged 
(8000 rpm. 4*'C. 10 minutes). 

[0131] The resulting precipitate was suspended in 2 ml of a 10 mM EDTA solution, and then. 50 ml of a 50 mM Tris- 
HCI buffer (pH 8.5) containing 8 M urea and 1% mercaptoethanol was added. After a thorough admixing, the mixture 
was centrifuged (15000 rpm, 4**C, 5 minutes). The resulting supernatant was dialyzed against 5 liters of a 10 mM Tris- 
30 HCI buffer (pH 8.5) at 4**C- The dialyzed solution was centrifuged (15000 rpm, 4*C, 5 minutes), and the resulting super- 
natant then adsoibed to an anion chromatography (Econo-Pac High Q; Bio-Rad Lab.. Hercules, CA, USA). Fractions 
etuted with 0.2 to 0.4 M Nad were dialyzed against 3 liters of PBS. and then adsorbed to 1 ml of glutathione Sepharose 
4B (Pharmacia Biotech, Uppsala, Sweden) [Nucleic Acids Res., 9. 2989-2998 (1981)]. 

[0132] The glutatiiione Sepharose 4B was washed with 50 ml of PBS, and tiien eluted with 8 ml of 10 mM glutath- 
35 ione solution [Nucleic Acids Res., a 2989-2998 (1981)]. Fractions exhibiting a high GST activity detected by a GST 
detecting kit (Pharmacia Biotech, Uppsala, Sweden) were pooled. 

[01 33] A part of tiie fractions was subjected to an SDS-PAGE. and a Coomassie staining was performed. As shown 
in Fig. 16, a GST-human ADAMTS-1 fusion protein was confirmed from the molecular weight. The desired protein 
(about 1 ^g) was extracted and purified from 100 ml of E. coli culture. 
40 [0134] The resulting fusion protein contains a site which may be broken wttii a Factor Xa or tiie like, between the 
GST and the human ADAMTS-1 protein, and therefore, the human ADAMTS-1 protein can be obtained by digesting the 
fusion protein with the proteinase. The human ADAMTS-1 protein may be used as an antigen to prepare an antibwxjy. 

Example 3: Examination of activities of GST-human ADAMTS-1 fusion protein on influencing hematopoietic functions 

45 

[0135] To examine the activities of the GST-human ADAMTS-1 fusion protein on influencing hematopoietic func- 
tions, a large-scale preparation of the GST-human ADAMTS-1 fusion protein was carried out in accordance with the 
process disclosed in Example 2 (3), and about 30 jixg of the desired protein was obtained from 3 liters of E. coli culture. 
[0136] The functions tiiought to influence the number of blood cells by a single dosage of the GST-human 
50 ADAMTS-1 fusion protein to a tail vein of a mouse were examined, as the activities influencing hematopoietic functions. 
The examining system can be conducted with a small amount of a protein to be examined, and enables a quick eluci- 
dation of a biological activity. In a confrol test, a GST protein extracted and purified by the process disclosed in Exannple 
2(3) from E. coli transformed with a vector pGEX-5X-1 was used. 

[0137] The GST-human ADAMTS-1 fusion protein (1 ^g) was administered to eight CsyBUSN mice (Charlese river 
55 Japan, Yokohama. Japan) (male. 7 weeks old) at a tail vein. The numbers of leukocytes, erytiirocytes, and platelets 
were counted 3 hours and 24 hours after tiie administi-ation. In the control t st, tiie GST protein (1 ^ig) was administered 
to eight C57BLy6N mice (Charlese river Japan, Yokohama, Japan) (male, 7 weeks old) at a tail vein. The numbers of 
leukocytes, erythrocytes, and platelets were counted 3 hours and 24 hours after the administration. 
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[0138] The results are shown in Rg. 17. It is apparent from Fig. 17 that the number of leukocytes and platelets is 
significantly decreased, and the number of erythrocytes is significantly increased in the mice to which the GST-human 
ADAMTS-1 fusion protein was administered, in comparison with the control tests. 

5 INDUSTRIAL APPLICABILITY 

[01 39] According to the protein of the present invention, hematopoietic functions can be controlled, for example, the 
number of leukocytes and platelets can be decreased, and at the same time, the number of erythrocytes can be 
increased. 

10 [0140] As above, the present invention is explained with reference to particular emkxxliments, but modifications and 
innprovements obvious to those stalled in the art are included in the scope of the present invention. 
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SEQUENCE LISTING 

SEQ ID NO: 1 
SEQUENCE LENGTH: 727 
SEQUENCE TYPE: amino acid 
SEQUENCE DESCRIPTION: 

Met Asp He Cys Arg lie Arg Leu Arg Lys Lys Arg Phe Val Ser Ser 

5 10 15 

Pro Arg Tyr Val Glu Thr Met Leu Val Ala Asp Gin Ser Met Ala Glu 

20 25 30 

Phe His Gly Ser Gly Leu Lys His Tyr Leu Leu Thr Leu Phe Ser Val 

35 40 45 

Ala Ala Arg Leu Tyr Lys His Pro Ser He Arg Asn Ser Val Ser Leu 

50 55 60 

Val Val Val Lys He Uu Val He His Asp Glu Gin Lys Gly Pro Glu 
65 70 75 80 

Val Thr Ser Asn Ala Ala Leu Thr Leu Arg Asn Phe Cys Asn Trp Gin 

85 90 95 

Lys Gin His Asn Pro Pro Ser Asp Arg Asp Ala Glu His Tyr Asp Thr 

100 105 110 

Ala He Uu Phe Thr Arg Gin Asp Leu Cys Gly Ser Gin Thr Cys Asp 

115 120 125 

Thr Leu Gly Met Ala Asp Val Gly Thr Val Cys Asp Pro Ser Arg Ser 

130 135 140 

Cys Ser Val He Glu Asp Asp Gly Leu Gin Ala Ala Phe Thr Thr Ala 
145 150 155 160 

His Glu Leu Gly His Val Phe Asn Met Pro His Asp Asp Ala Lys Gin 
165 170 175 



21 



EP 1 004 674 A1 

Cys Ala Ser Leu Asn Gly Val Asn Gin Asp Ser His Met Met Ala Ser 

180 185 190 

Met Leu Ser Asn Leu Asp His Ser Gin Pro Trp Ser Pro Cys Ser Ala 

195 200 205 

Tyr Met He Ihr Ser Phe Leu Asp Asn Gly His Gly Glu Cys Leu Met 

210 215 220 

Asp Lys Pro Gin Asn Pro He Gin Leu Pro Gly Asp Leu Pro Gly Thr 
225 230 235 240 

Leu Tyr Asp Ala Asn Arg Gin Cys Gin Phe Thr Phe Gly Glu Asp Ser 

245 250 255 

Lys His Cys Pro Asp Ala Ala Ser Thr Cys Ser Thr Leu Trp Cys Thr 

260 265 270 

Gly Thr Ser Gly Gly Val Leu Val Cys Gin Thr Lys His Phe Pro Trp 

275 280 275 

Ala Asp Gly Thr Ser Cys Gly Glu Gly Lys Trp Cys He Asn Gly Lys 

290 295 300 

Cys Val Asn Lys Thr Asp Arg Lys His Phe Asp Thr Pro Phe His Gly 
305 310 315 320 

Ser Trp Gly Pro Trp Gly Pro Trp Gly Asp Cys Ser Arg Thr Cys Gly 

325 330 335 

Gly Gly Val Gin Tyr Thr Met Arg Glu Cys Asp Asn Pro Val Pro Lys 

340 345 350 

Asn Gly Gly Lys Tyr Cys Glu Gly Lys Arg Val Arg Tyr Arg Ser Cys 

355 360 365 

Asn Leu Glu Asp Cys Pro Asp Asn Asn Gly Lys Thr Phe Arg Glu Glu 
370 375 380 
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Gin Cys Glu Ala His Asn Glu Phe Ser Lys Ala Ser Phe Gly Ser Gly 
385 390 395 400 

Pro Ala Val Glu Trp He Pro Lys Tyr Ala Gly Val Ser Pro Lys Asp 

405 410 415 

Arg Cys Lys Leu He Cys Gin Ala Lys Gly He Gly Tyr Phe Phe Val 

420 425 430 

Leu Gin Pro Lys Val Val Asp Gly Thr Pro Cys Ser Pro Asp Ser Thr 

435 440 445 

Ser Val Cys Val Gin Gly Gin Cys Val Lys Ala Gly Cys Asp Arg He 

450 455 460 

He Asp Ser Lys Lys Lys Phe Asp Lys Cys Gly Val Cys Gly Gly Asn 
465 470 475 480 

Gly Ser TTir Cys Lys Lys He Ser Gly Ser Val Thr Ser Ala Lys Pro 

485 490 495 

Gly Tyr His Asp He Val Thr He Pro Thr Gly Ala Thr Asn He Glu 

500 505 510 

Val Lys Gin Arg Asn Gin Arg Gly Ser Arg Asn Asn Gly Ser Phe Leu 

515 520 525 

Ala He Lys Ala Ala Asp Gly Thr Tyr He Leu Asn Gly Asp Tyr Thr 

530 535 540 

Leu Ser Thr Leu Glu Gin Asp He Met Tyr Lys Gly Val Val Leu Arg 
545 550 555 560 

Tyr Ser Gly Ser Ser Ala Ala Leu Glu Arg He Arg Ser Phe Ser Pro 

565 570 575 

Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 
580 585 590 
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Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 

595 600 605 

Phe Ash Ala He Pro Thr Phe Ser Ala Trp Val lie Glu Glu Trp Gly 

610 615 620 

Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 
625 630 635 640 

Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Val 

645 650 655 

Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 

660 665 670 

Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 

675 680 685 

Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 

690 695 700 

His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe He Asp Phe 
705 710 715 720 

Cys Thr Leu Thr Gin Cys Ser 
725 



SEQ ID NO: 2 
SEQUENCE LENGTH: 2184 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

ATG GAT ATC TGC AGA ATT CGG CTT AGG AAG AAG CGA TTT GTG TCC AGC 
Met Asp He Cys Arg He Arg Leu Arg Lys Lys Arg Phe Val Ser Ser 
5 10 15 



,1004e74A1J_> 
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CCC CGT TAT GTG GAA ACC ATG CTT GIG GCA GAC CAG TCG ATG GCA GAA 96 
5 Pro Arg Tyr Val Glu Thr Met Leu Val Ala Asp Gin Ser Met Ala Glu 

20 25 30 

TTC CAC GGC AGT GGT CTA AAG CAT TAG CTT CTC ACG TTG TH TCG GTG 144 

10 

Phe His Gly Ser Gly Leu Lys His Tyr Leu Leu Thr Leu Phe Ser Val 

35 40 45 

GCA GCC AGA TTG TAC AAA CAC CCC AX ATT CGT AAT TCA GTT ACC CTG 192 
Ala Ala Arg Leu Tyr Lys His Pro Ser He Arg Asn Ser Val Ser Leu 
20 50 55 60 

GTG GTG GTG AAG ATC TTG GTC ATC CAC GAT GAA CAG AAG GGG CCG GAA 240 
Val Val Val Lys He Uu Val He His Asp Glu Gin Lys Gly Pro Glu 

25 

65 70 75 80 

GTG ACC TCC AAT GCT GCC CTC ACT CTG CGG AAC TTT TGC AAC TOG CAG 288 

30 

Val Thr Ser Asn Ala Ala Leu Thr Leu Arg Asn Phe Cys Asn Trp Gin 
85 90 95 

35 AAG CAG CAC AAC CCA CCC AGT GAC CGG GAT GCA GAG CAC TAT GAC ACA 336 

Lys Gin His Asn Pro Pro Ser Asp Arg Asp Ala Glu His Tyr Asp Thr 
100 105 110 

40 

GCA ATT CTT TTC ACC AGA CAG aC TTG TGT GGG TCC CAG ACA TGT GAT 384 
Ala He Leu Phe Thr Arg Gin Asp Leu Cys Gly Ser Gin Thr Cys Asp 

115 120 125 

ACT CTT GGG ATG GCT GAT GTT GGA ACT GTG TGT GAT CCG AGC AGA AGC 432 
so Thr Leu Gly Met Ala Asp Val Gly Thr Val Cys Asp Pro Ser Arg Ser 

130 135 140 
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TGC TCC GTC ATA GAA GAT GAT GGT TTA CAA GCT GCC TTC ACC ACA GCC 480 
5 Cys Ser Val lie Glu Asp Asp Gly Leu Gin Ala Ala Phe Thr Thr Ala 

145 150 155 160 

CAT GAA TTA GGC CAC GTG TTT AAC ATG CCA CAT GAT GAT GCA AAG CAG 528 

10 

His Giu Leu Gly His Val Phe Asn Met Pro His Asp Asp Ala Lys Gin 

165 170 175 

TGT GCC AGC CTT AAT GGT GTG AAC CAG GAT TCC CAC ATG ATG GCG TCA 576 
Cys Ala Ser Leu Asn Gly Val Asn Gin Asp Ser His Met Met Ala Ser 
so 180 185 190 

ATG CTT TCC AAC CtG GAC CAC AGC CAG CCT TGG TCT CCT TGC ACT GCC 624 
Met Leu Ser Asn Leu Asp His Ser Gin Pro Trp Ser Pro Cys Ser Ala 

2S ' 

195 200 205 

TAG ATG ATT ACA TCA TTT CTG GAT AAT GGT CAT GGG GAA TGT TTG ATG 672 

30 

Tyr Met He Thr Ser Phe Leu Asp Asn Gly His Gly Glu Cys Leu Met 
210 215 220 

3s GAC AAG CCT CAG AAT CCC ATA CAG CTC CCA GGC GAT CTC CCT GGC ACC 720 

Asp Lys Pro Gin Asn Pro He Gin Leu Pro Gly Asp Leu Pro Gly Thr 
225 230 235 240 

TTG TAC GAT GCC AAC CGG CAG TGC CAG TH ACA TTT GGG GAG GAC TCC 768 
Leu Tyr Asp Ala Asn Arg Gin Cys Gin Phe TTir Phe Gly Glu Asp Ser 

245 250 255 

AAA CAC TGC CCC GAT GCA GCC AGC ACA TGT AGC ACC TTG TGG TGT ACC 816 
^ Lys His Cys Pro Asp Ala Ala Ser Thr Cys Ser Thr Leu Trp Cys Thr 

260 265 270 
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GGC ACC TCT GGT GGG GTG CTG GTG TGT CAA ACC AAA CAC TTC CCG TGG 864 
5 Gly Thr Set Gly Gly Val Leu Val Cys Gin Thr Lys His Phe Pro Trp 

275 280 275 

GCG GAT GGC ACC AGO TGT GGA GAA GGG AAA TGG TGT ATC AAC GGC AAG 912 

10 

Ala Asp Gly Thr Ser Cys Gly Glu Gly Lys Trp Cys He Asn Gly Lys 

290 295 300 

TGT GTG AAC AAA ACC GAC AGG AAG CAT TTT GAT ACG CCT TTT CAT GGA 960 
Cys Val Asn Lys Thr Asp Arg Lys His Phe Asp Thr Pro Phe His Gly 
so 305 310 315 320 

AGC TGG GGA CCA TGG GGA CCG TGG GGA GAC TGT TCG AGA ACG TGC GGT 1008 
Ser Trp Gly Pro Trp Gly Pro Trp Gly Asp Cys Ser Arg TTir Cys Gly 

25 

325 330 335 

GGA GGA GTC CAG TAC ACG ATG AGG GAA TGT GAC AAC CCA GTC CCA AAG 1056 
Gly Gly Val Gin Tyr Thr Met Arg Glu Cys Asp Asn Pro Val Pro Lys 
340 345 350 

35 AAT GGA GGG AAG TAC TGT GAA GGC AAA CGA GTG CGC TAC AGA TCC TGT 1104 

Asn Gly Gly Lys Tyr Cys Glu Gly Lys Arg Val Arg Tyr Arg Ser Cys 

355 360 365 

AAC CTT GAG GAC TGT CCA GAC AAT AAT GGA AAA ACC TTT AGA GAG GAA 1152 
Asn Leu Glu Asp Cys Pro Asp Asn Asn Gly Lys Thr Phe Arg Glu Glu 

370 375 380 

CAA TGT GAA GCA CAC AAC GAG TTT TCA AAA GCT TCC TTT GGG ACT GGG 1200 
so Gin Cys Glu Ala His Asn Glu Phe Ser Lys Ala Ser Phe Gly Ser Gly 

385 390 395 400 
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CCT GCG GTG GAA TGG ATT CCC AAG TAG GCT GGC GTC TCA CCA AAG GAG 1248 
5 Pro Ala Val Giu Trp lie Pro Lys Tyr Ala Gly Val Ser Pro Lys Asp 

405 410 415 

AGO TGC AAG GTC ATC TGC CAA GCC AAA GGC ATT GGC TAC TTC TIC GTT 1296 

10 

Arg Cys Lys Leu He Cys Gin Ala Lys Gly He Gly Tyr Phe Phe Val 

420 425 430 

TTG CAG CCC AAG GTT GTT GAT GGT ACT CCA TGT AGC CCA GAT TCC ACC 1344 
Leu Gin Pro Lys Val Val Asp Gly Thr Pro Cys Ser Pro Asp Ser Thr 
so 435 440 445 

TCT GTC TGT GTG CAA GGA CAG TGT GTA AAA GCT GGT TGT GAT CGC ATC 1392 
Ser Val Cys Val Gin Gly Gin Cys Val Lys Ala Gly Cys Asp Arg He 

25 

450 455 460 

ATA GAG TCC AAA AAG AAG TTT GAT AAA TGT GGT GTT TGC GGG GGA AAT 1440 

30 

He Asp Ser Lys Lys Lys Phe Asp Lys Cys Gly Val Cys Gly Gly Asn 
465 470 475 480 

35 GGA TCT ACT TGT AAA AAA ATA TCA GGA TCA GTT ACT ACT GCA AAA CCT 1488 

Gly Ser Thr Cys Lys Lys He Ser Gly Ser Val Thr Ser Ala Lys Pro 
485 , 490 495 

40 

GGA TAT CAT GAT ATC GTC ACA ATT CCA ACT GGA GCC ACC AAC ATC GAA 1536 
Gly Tyr His Asp He Val Thr He Pro Thr Gly Ala Thr Asn lie Glu 

500 505 510 

GTG AAA CAG CGG AAC CAG AGG GGA TCC AGG AAC AAT GGC AGC TTT CTT 1584 
so Val Lys Gin Arg Asn Gin Arg Gly Ser Arg Asn Asn Gly Ser Phe Leu 

515 520 525 
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GCC ATC AAA GCT GCT GAT GGC ACA TAT ATT CTT AAT GGT GAC TAC ACT 1632 
5 Ala lie Lys Ala Ala Asp Gly Thr Tyr He Leu Asn Gly Asp Tyr Thr 

530 535 540 

no TCC ACC TTA GAG CAA GAC ATT ATG TAC AAA GGT GTT GTC TTG AGG 1680 

w 

Leu Ser Thr Leu Giu Gin Asp lie Met Tyr Lys Gly Val Val Leu Arg 
545 550 555 560 

TAC ACC GGC TCC TCT GCG GCA TTG GAA AGA ATT CGC AGC TTT AGC CCT 1728 
Tyr Ser Gly Ser Ser Ala Ala Leu GIu Arg He Arg Ser Phe Ser Pro 
30 565 570 575 

CTC AAA GAG CCC TTG ACC ATC CAG GTT CTT ACT GTG GGC AAT GCC CTT 1776 
Leu Lys Glu Pro Leu Thr He Gin Val Leu Thr Val Gly Asn Ala Leu 

25 

580 585 590 

CGA CCT AAA ATT AAA TAC ACC TAC TTC GTA AAG AAG AAG AAG GAA TCT 1824 

30 

Arg Pro Lys He Lys Tyr Thr Tyr Phe Val Lys Lys Lys Lys Glu Ser 

595 600 605 

nC AAT GCT ATC CCC ACT TTT TCA GCA TGG CTC ATT GAA GAG TGG GGC 1872 
Phe Asn Ala He Pro Thr Phe Ser Ala Trp Val He GJu Glu Trp Gly 
40 610 615 620 

GAA TGT TCT AAG TCA TCT GAA TTG GCT TGG CAG AGA AGA CTG CTA GAA 1920 
Glu Cys Ser Lys Ser Cys Glu Leu Gly Trp Gin Arg Arg Leu Val Glu 

45 

625 630 635 640 

TGC CGA GAC AH AAT GGA CAG CCT GCT TCC GAG TCT GCA AAG GAA GTG 1968 
Cys Arg Asp He Asn Gly Gin Pro Ala Ser Glu Cys Ala Lys Glu Val 
645 650 655 



29 

* * ' - > 'J-i 

BNSDOCID: <EP 1004e74Al J_> 



EP 1 004 674 A1 



10 



15 



AAG CCA GCC AGC ACC AGA CCT TGT GCA GAC CAT CCC TOG CCC CAG TGG 2016 
Lys Pro Ala Ser Thr Arg Pro Cys Ala Asp His Pro Cys Pro Gin Trp 

660 665 670 

CAG CTG GGG GAG TGG TCA TCA TGT TCT AAG ACC TGT GGG AAG GGT TAC 2064 
Gin Leu Gly Glu Trp Ser Ser Cys Ser Lys Thr Cys Gly Lys Gly Tyr 

675 680 685 

AAA AAA AGA AGC TTG AAG TGT CTG TCC CAT GAT GGA GGG GTG TTA TCT 2112 
Lys Lys Arg Ser Leu Lys Cys Leu Ser His Asp Gly Gly Val Leu Ser 

690 695 700 

CAT GAG AGC TGT GAT CCT TTA AAG AAA CCT AAA CAT TTC ATA GAC TIT 2160 
His Glu Ser Cys Asp Pro Leu Lys Lys Pro Lys His Phe lie Asp Phe 
705 710 715 720 

25 

TGC ACA CTG ACA CAG TGC AGT TAA 2184 
Cys Thr Leu Thr Gin Cys Ser 

30 725 

SEQ ID NO; 3 
SEQUENCE LENGTH: 10 
SEQUENCE TYPE: axciino acid 
SEQUENCE DESCRIPTION: 
40 Arg Thr Cys Gly Gly Gly Val Gin Tyr Thr 

5 10 



45 



SO 



55 



SEQ ID NO: 4 
SEQUENCE I-ENGTH: 30 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

AGAACCTGTG GTGGTGGAGT TCAATACACA 30 
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SEQ ID NO: 5 
SEQUENCE UEa^GTH: 32 

5 

SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

CCTCTTAACT GCACTGTGTC AGTGTGCAAA AG 



SEQ ID NO: 6 
75 SEQUENCE LENGTH: 23 

SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

20 CCTCTTAACT GCACTGTGTC AGT 



SEQ ID NO: 7 
SEQUENCE LENGTH: 24 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

CAGGCCCACr CCCAAAGGAA GCTT 



SEQ ID NO: 8 
SEQUENCE LENGTH: 27 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

CCATCCTAAT ACGACTCACT ATAGGGC 



SEQ ID NO: 9 
SEQUENCE LENGTH: 23 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 
ACTCACTATA GGGCTCGAGC GGC 
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SEQ ID NO: 10 
SEQUENCE LENGTH: 43 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

CACCCCGGGA GGAAGAAGCG ATTTGTGTCC AGCCCCCCTT ATG 

SEQ ID NO: 11 
SEQUENCE LENGTH: 42 
SEQUENCE TYPE: nucleic acid 
SEQUENCE DESCRIPTION: 

GTGGCGGCCG CCCTCTTAAC TGCACTGTGT CAGTGTGCAA AA 



25 

Claims 

1. A protein characterized by containing an amino acid sequence of SEQ ID NO: 1 

30 



35 



40 



45 



SO 
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Met Asp He Cys Arg lie Arg Leu 
Pro Arg Tyr Val Glu Thr Met Leu 
Phe His Gly Ser Gly Leu Lys His 
Ala Ala Arg Leu Tyr Lys His Pro 
Val Val Val Lys He Leu Val He 
Val Thr Ser Asn Ala Ala Leu Thr 
Lys Gin His Asn Pro Pro Ser Asp 
Ala He Leu Phe Thr Arg Gin Asp 
Thr Leu Gly Met Ala Asp Val Gly 
Cys Ser Val He Glu Asp Asp Gly 
His Glu Leu Gly His Val Phe Asn 
Cys Ala Ser Leu Asn Gly Val Asn 
Met Leu Ser Asn Leu Asp His Ser 
Tyr Met He Thr Ser Phe Leu Asp 
Asp Lys Pro Gin Asn Pro He Gin 
Leu Tyr Asp Ala Asn Arg Gin Cys 
Lys His Cys Pro Asp Ala Ala Ser 
Gly Thr Ser Gly Gly Val Leu Val 
Ala Asp Gly Thr Ser Cys Gly Glu 
Cys Val Asn Lys Thr Asp Arg Lys 
Ser Trp Gly Pro Trp Gly Pro Trp 
Gly Gly Val Gin Tyr Thr Met Arg 
Asn Gly Gly Lys Tyr Cys Glu Gly 



Arg 


Lys 


Lys 


Arg 


Phe 


Val 


Ser 


Ser 


Val 


Ala 


Asp 


Gin 


Ser 


Met 


Ala 


Glu 


Tyr 


Leu 


Leu 


Thr 


Leu 


Phe 


Ser 


Val 


Ser 


He 


Arg 


Asn 


Ser 


Val 


Ser 


Leu 


His 


Asp 


Glu 


Gin 


Lys 


Gly 


Pro 


Glu 


Leu 


Arg 


Asn 


Phe 


Cys 


Asn 


Trp 


Gin 


Arg 


Asp 


Ala 


Glu 


His 


Tyr 


Asp 


Thr 


Leu 


Cys 


Gly 


Ser 


Gin 


Thr 


Cys 


Asp 


Thr 


Val 


Cys 


Asp 


Pro 


Ser 


Arg 


Ser 


Leu 


Gin 


Ala 


Ala 


Phe 


Thr 


Thr 


Ala 


Met 


Pro 


His 


Asp 


Asp 


Ala 


Lys 


Gin 


Gin 


Asp 


Ser 


His 


Met 


Met 


Ala 


Ser 


Gin 


Pro 


Trp 


Ser 


Pro 


Cys 


Ser 


Ala 


Asn 


Gly 


His 


Gly 


Glu 


Cys 


Leu 


Met 


Leu 


Pro 


Gly 


Asp 


Leu 


Pro 


Gly 


Thr 


Gin 


Phe 


Thr 


Phe 


Gly 


Glu 


Asp 


Ser 


Thr 


Cys 


Ser 


Thr 


Leu 


Trp 


Cys 


Thr 


Cys 


Gin 


Thr 


Lys 


His 


Phe 


Pro 


Trp 


Gly 


Lys 


Trp 


Cys 


He 


Asn 


Gly 


Lys 


His 


Phe 


Asp 


Thr 


Pro 


Phe 


His 


Gly 


Gly 


Asp 


Cys 


Ser 


Arg 


Thr 


Cys 


Gly 


Glu 


Cys 


Asp 


Asn 


Pro 


Val 


Pro 


Lys 


Lys 


Arg 


Val 


Arg 


Tyr 


Arg 


Ser 


Cys 
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Asn Leu GIu Asp Cys Pro Asp Asn 
Gin Cys Glu Ala His Asn Glu Phe 
Pro Ala Val Glu Trp He Pro Lys 
Arg Cys Lys Leu lie Cys Gin Ala 
Leu Gin Pro Lys Vai Val Asp Gly 
Ser Val Cys Val Gin Gly Gin Cys 
He Asp Ser Lys Lys Lys Phe Asp 
Gly Ser Thr Cys Lys Lys He Ser 
Gly Tyr His Asp He Val Thr He 
Val Lys Gin Arg Asn Gin Arg Gly 
Ala He Lys Ala Ala Asp Gly Thr 
Leu Ser Thr Leu Glu Gin Asp He 
Tyr Ser Gly Ser Ser Ala Ala Leu 
Leu Lys Glu Pro Leu Thr He Gin 
Arg Pro Lys He Lys Tyr Thr Tyr 
Phe Asn Ala He Pro Thr Phe Ser 
Glu Cys Ser Lys Ser Cys Glu Leu 
Cys Arg Asp He Asn Gly Gin Pro 
Lys Pro Ala Ser Thr Arg Pro Cys 
Gin Leu Gly Glu Trp Ser Ser Cys 
Lys Lys Arg Ser Leu Lys Cys Leu 
His Giu Ser Cys Asp Pro Leu Lys 
Cys Thr Leu Thr Gin Cys Ser. 



A o 1 r 

Asn Gly Lys 


Thr 


Phe 


Arg Glu Glu 


Ser Lys Ala 


Ser 


Phe 


Gly Ser Gly 


Tyr Ala Gly 


Val 


Ser 


Pro Lys Asp 


Lys Gly He 


Gly 


Tyr 


Phe Phe Val 


Thr Pro Cys 


Ser 


Pro 


Asp Ser Thr 


Val Lys Ala 


Gly 


Cys 


Asp Arg He 


Lys Cys Gly 


Val 


Cys 


Gly Gly Asn 


Gly Ser Val 


Thr 


Ser 


Ala Lys Pro 


Pro Thr Gly 


Ala 


Thr 


Asn He Glu 


Ser Arg Asn 


Asn 


Gly 


Ser Phe Leu 


Tyr He Leu 


Asn 


Gly 


Asp Tyr Thr 


Met Tyr Lys 


Gly 


Val 


Val Leu Arg 


Glu Arg He 


Arg 


Ser 


Phe Ser Pro 


Vai Leu Thr 


Val 


Gly 


Asn Ala Leu 


Phe Val Lys 


Lys 


Lys 


Lys Glu Ser 


Ala Trp Val 


He 


Glu 


Glu Trp Gly 


Gly Trp Gin 


Arg 


Arg 


Leu Val Glu 


Ala Ser Glu 


Cys 


Ala 


Lys Glu Val 


Ala Asp His 


Pro 


Cys 


Pro Gin Trp 


Ser Lys Thr 


Cys 


Gly 


Lys Gly Tyr 


Ser His Asp 


Gly 


Gly 


Val Leu Ser 


Lys Pro Lys 


His 


Phe 


He Asp Phe 



A variation functionaily equivalent to a protein containing an amino add sequence of SEQ ID NO: 1 . 

A protein characterized by containing a matrix metalloproteinase domain, a disintegrin domain, and a throm- 
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bospondin domain, except for a mouse ADAMTS-1 protein. 

A gene characterized by encoding said protein according to any one of claims 1 to 3. 
A gene containing a base sequence of SEQ ID NO: 2: 

10 
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ATG GAT ATC TGC 


AGA ATT CGG CTT 


AGG 


AAG 


AAG 


CGA 


TTT 


CTG 


TCC 


AGC 


5 


CCC CGT TAT GTG 


GAA ACC ATG CTT 


CTG 


GCA 


GAC 


CAG 


TCG 


ATG 


GCA 


GAA 




TTC CAC GGC AGT 


GGT CTA AAG CAT 


TAC 


CTT 


CTC 


ACG 


TTG 


TTT 


TCG 


CTG 


10 


OCA GCC AGA TTG 


TAC AAA CAC CCC 


AGC 


ATT 


CCT 


AAT 


TCA 


GTT 


AGC 


CTG 


GTG GTG GTG AAG 


ATC TTG GTC ATC 


CAC 


GAT 


GAA 


CAG 


AAG 


GGG 


CCG 


GAA 




GTG ACC TCC AAT 


GCT GCC CTC ACT 


CTG 


CGG 


AAC 


TTT 


TGC 


AAC 


TGG 


CAG 


15 


AAG CAG CAC AAC 


CCA CCC ACT GAC 


CGG 


GAT 


GCA 


GAG 


CAC 


TAT 


GAC 


ACA 




GCA ATT CTT TTC 


ACC AGA CAG GAC 


TTG 


TCT 


GGG 


TCC 


CAG 


ACA 


TCT 


GAT 


20 


ACT CTT GGG ATG 


GCT GAT GTT GGA 


ACT 


GTG 


TCT 


GAT 


CCG 


AGC 


AGA 


AGC 




TGC TCC GTC ATA 


GAA GAT GAT GCT 


TTA 


CAA 


GCT 


GCC 


TTC 


ACC 


ACA 


GCC 


25 


CAT GAA TTA GGC 


CAC GTG TTT AAC 


ATG 


CCA 


CAT 


GAT 


GAT 


GCA 


AAG 


CAG 


TGT GCC AGC CTT 


AAT GCT GTG AAC 


CAG 


GAT 


TCC 


CAC 


ATG 


ATG 


GCG 


TCA 




ATG CTT TCC AAC 


CTG GAC CAC AGC 


CAG 


CCT 


TGG 


TCT 


CCT 


TGC 


ACT 


GCC 


30 


TAC ATG ATT ACA 


TCA TTT CTG GAT 


AAT 


GCT 


CAT 


GGG 


GAA 


TCT 


TTG 


ATG 




GAC AAG CCT CAG 


AAT CCC ATA CAG 


CTC 


CCA 


GGC 


GAT 


CTC 


CCT 


GGC 


ACC 


35 


TTG TAC GAT GCC 


AAC CGG CAG TGC 


CAG 


TTT 


ACA 


TTT 


GGG 


GAG 


GAC 


TCC 




AAA CAC TGC CCC 


GAT GCA GCC AGC 


ACA 


TCT 


AGC 


ACC 


TTG 


TGG 


TCT 


ACC 


40 


GGC ACC TCT GGT 


GGG CTG CTG CTG 


TCT 


CAA 


ACC 


AAA 


CAC 


TTC 


CCG 


TGG 




GCG a^T GGC ACC 


AGC TCT GGA GAA 


GGG 


AAA 


TGG 


TCT 


ATC 


AAC 


GGC 


AAG 




TGT GTG AAC AAA 


ACC GAC AGG AAG 


CAT 


TTT 


GAT 


ACG 


CCT 


TTT 


CAT 


GGA 


45 


AGC TGG GGA CCA 


TGG GGA CCG TGG 


GGA 


GAC 


TCT 


TCG 


AGA 


ACG 


TGC 


GCT 




GGA GGA GTC CAG 


TAC ACG ATG AGG 


GAA 


TCT 


GAC 


AAC 


CCA 


GTC 


CCA 


AAG 


SO 


AAT GGA GGG AAG 


TAC TCT GAA GGC 


AAA 


CGA 


GTG 


CGC 


TAC 


AGA 


TCC 


TCT 




AAC CTT GAG GAC 


TCT CCA GAC AAT 


AAT 


GGA 


AAA 


ACC 


TTT 


AGA 


GAG 


GAA 
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CAA 


TGT 


GAA 


GCA 


CAC 


AAG 


GAG 


TTT TCA AAA 


GCT TCC 


TTT 


GGG 


AGT 


GGG 


5 


CCT 


GCG 


GTG 


GAA 


TGG 


ATT 


CCC 


AAG TAC GCT 


GGC GTC 


TCA 


CCA 


AAG 


GAC 




AGG 


TGC 


AAG 


CTC 


ATC 


TGC 


CAA 


GCC AAA GGC 


ATT GGC 


TAC 


TTC 


TTC 


GTT 


10 


TTG 


GAG 


CCC 


AAG 


GTT 


GTT 


GAT 


GGT ACT CCA 


TGT AGC 


CCA 


GAT 


TCC 


ACC 




TCT 


GTC 


TGT 


GTG 


CAA 


GGA 


CAG 


TGT GTA AAA 


GCT GGT 


TGT 


GAT 


GGC 


ATC 




ATA 


GAG 


TCC 


AAA 


AAG 


AAG 


TTT 


GAT AAA TGT 


GGT GTT 


TGC 


GGG 


GGA 


AAT 


15 


GGA 


TCT 


ACT 


TGT 


AAA 


AAA 


ATA 


TCA GGA TCA 


GTT ACT 


AGT 


GCA 


AAA 


CCT 




GGA 


TAT 


CAT 


GAT 


ATC 


GTC 


ACA 


ATT CCA ACT 


GGA GCC 


ACC 


AAC 


ATC 


GAA 


20 


GTG 


AAA 


GAG 


GGG 


AAG 


CAG 


AGG 


GGA TCC AGG 


AAC AAT 


GGC 


AGC 


TTT 


CTT 




GCC 


ATC 


AAA 


GCT 


GCT 


GAT 


GGC 


ACA TAT ATT 


CTT AAT 


GGT 


GAC 


TAC 


ACT 


25 


TTG 


TCC 


ACC 


TTA 


GAG 


CAA 


GAG 


ATT ATG TAC 


AAA GGT 


GTT 


GTC 


TTG 


AGG 




TAG 


AGC 


GGC 


TCC 


TCT 


GCG 


GCA 


TTG GAA AGA 


ATT GGC 


AGC 


TTT 


AGC 


CCT 




CTC 


AAA 


GAG 


CCC 


TTG 


ACC 


ATC 


CAG GTT CTT 


ACT GTG 


GGC 


AAT 


GCC 


CTT 


30 


CGA 


CCT 


AAA 


ATT 


AAA 


TAG 


ACC 


TAC TTG GTA 


AAG AAG 


AAG 


AAG 


GAA 


TCT 




TTG 


AAT 


GCT 


ATC 


CCC 


ACT 


TTT 


TCA GCA TGG 


GTC ATT 


GAA 


GAG 


TGG 


GGC 


35 


GAA 


TGT 


TCT 


AAG 


TCA 


TGT 


GAA 


TTG GGT TGG 


CAG AGA 


AGA 


CTG 


GTA 


GAA 




TGC 


CGA 


GAG 


ATT 


AAT 


GGA 


CAG 


CCT GCT TCC 


GAG TGT 


GCA 


AAG 


GAA 


GTG 


40 


AAG 


CGA 


GCC 


AGC 


ACC 


AGA 


CCT 


TGT GCA GAG 


CAT CCC 


TGC 


CCC 


CAG 


TGG 




GAG 


CTG 


GGG 


GAG 


TGG 


TCA 


TCA 


TGT TCT AAG 


ACC TGT 


GGG 


AAG 


GGT 


TAC 


45 


AAA 


AAA 


AGA 


AGC 


TTG 


AAG 


TGT 


CTG TCC CAT 


GAT GGA 


GGG 


GTG 


TTA 


TCT 




CAT 


GAG 


AGC 


TGT 


GAT 


CCT 


TTA 


AAG AAA CCT 


AAA CAT 


TTG 


ATA 


GAC 


TTT 




TGC 


ACA 


CTG 


ACA 


CAG 


TGC 


AGT 


TAA. 













SO 



6. A vector characterized by containing said gene according to claim 4 or 5. 

55 

7. A transfbrmant characterized by being transformed by said vector according to claim 6. 

8. A pharmaceutical composition characterized by comprising 
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(1 ) a protein containing an amino acid sequence of SEQ ID NO: 1 . 

(2) a variation functionally equivalent to said protein containing said amino acid sequence of SEQ ID NO: 1 , or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
domain, arxJ 

5 a pharmaceutically or veterinarily acceptable carrier. 

9. The pharmaceutical composition according to claim 8, for reducing leukocytes. 

10. The pharmaceutical composition according to claim 8. for reducing platelets. 

10 

11. The pharmaceutical composition according to claim 8. for increasing erythrocytes. 

1 2. A food characterized by conrprising 

15 (1) a protein containing an amino acid sequence of SEQ ID NO: 1. 

(2) a variation functionally equivalent to said protein containing said amino acid sequence of SEQ ID NO: 1 , or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
domain, and a food additive. 

20 13. A food additive characterized by comprising 

(1) a protein containing an amino acid sequence of SEQ ID NO: 1. 

(2) a variation functionally equivalent to said protein containing said amino acid sequence of SEQ ID NO: 1, or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
25 domain. 

14. An immunologically reactive substance characterized by being reactive specifically to said protein according to any 
one of claims 1 to 3. 

30 15. A method for Immunologically analyzing a human ADAMTS-1 protein containing an amino acid sequence of SEQ 
ID NO: 1 , characterized in that a sample Is brought into contact with an immunologically reactive substance which 
is reactive specifically to said human ADAMTS-1 protein, and a complex of said human ADAMTS-1 protein and 
said immunologically reactive substance is detected. 

35 16. A metiiod for extracorporeally detecting an immunological state, characterized by analyzing a human ADAMTS-1 
protein containing an amino acid sequence of SEQ ID NO: 1 in a sample. 

17. A method for immunologically analyzing an mRNA of a human ADAMTS-1 protein containing an amino acid 
sequence of SEQ ID NO: 1 , characterized in tiiat a sample is brought into contact with a polynucleotide containing 

40 a base sequence complementary to tiiat of said mRNA of said human ADAMTS-1 protein, and a complex of said 
mRNA of said human ADAMTS-1 protein and said gene is detected. 

18. A method for extracorporeally detecting an immunological state, characterized by analyzing an mRNA of a human 
ADAMTS-1 protein containing an amino acid sequence of SEQ ID NO: 1 in a sample. 

45 

1 9. An agent for analyzing an immunological state, characterized by containing an immunologically reactive substance 
capable of immunologically reacting a human ADAMTS-1 protein containing an amino acid sequence of SEQ ID 
NO: 1. 

so 20. An agent for analyzing an immunological state, characterized by containing a polynucleotide containing a base 
sequence complementary to that of an mRNA of a human ADAMTS-1 protein containing an amino acid sequence 
of SEQ ID NO: 1. 

21. A method for reducing leukocytes, comprising administering to a subject in need thereof, 

55 

(1) a protein containing an amino acid sequence of SEQ ID NO: 1 , 

(2) a variation functionally equivalent to said protein containing said amino acid sequence of SEQ ID NO: 1 , or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
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domain. 

an an amount effective therefor. 

22. A method for reducing platelets, comprising administering to a subject in need thereof. 

5 

(1) a protein containing an amino acid sequence of SEQ ID NO: 1 . 

(2) a variation functionally equivalent to said protein containing said amino add sequence of SEQ ID NO: 1 , or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
domain, 

10 in an amount effective therefor. 

23. A method for increasing erythrocytes, comprising administering to a subject in need thereof, 

(1) a protein containing an amino acid sequence of SEQ ID NO: 1, 
75 (2) a variation functionally equivalent to said protein containing said amino add sequence of SEQ ID NO: 1 , or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
domain. 

in an amount effective therefor 
20 24. Use of 

(1) a protein containing an amino acid sequence of SEQ ID NO: 1 , 

(2) a variation functionally equivalent to said protein containing said amino add sequence of SEQ ID NO: 1 , or 

(3) a protein containing a matrix metalloproteinase domain, a disintegrin domain, and a thrombospondin 
25 domain, 

for preparing a pharmaceutical composition. 
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Mouse 

ADAMTS-1 Frag.1 pCR''"2.1 



o 



o 



o 
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